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THE MANUFACTURE OF WATER GAS 


BY E. C, JONES. 
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Since 1784 when Cavendish discovered that hy- heated retorts. The processes were numerous, the 
drogen was one of the components of water, the de- theory of water gas was recognized, and its desir- 
composition of water has been studied by chemists ability as a substitute for coal gas was admitted, but 
in the laboratory, and gas men have striven to make’ every effort was a commercial failure. 


ee il 


& 


2s 3 88 eee 


ie 7" 


TTL 


ng Be 
2 re 


ms 


a) 
Pond 


aa _ 
UD 
" sieht } 


: oF a 
~: fe 


= ay ed 


nag tt 


i Ht 


ye TEE 


Standard Double Superheater. “Lowe” Water Gas Set. 


practical use of their experiments to cheapen the It required the mind of a genius to grasp the 
cost of producing gas. From the time that Lavoisier theory of water gas, and develop it along original 
passed steam through a red hot tube containing char- lines. This was the work of Prof. T. S. C. Lowe, wha 
coal and obtained an inflammable gas, until the ad- in 1872 invented the internally fired generator, used 
vent of the internally fired generator, the work of in connection with a superheater filled with refractory 
the inventor was along the lines of the first discov- material, and made use of secondary combustion for 
eries, which comprised the dissociation of steam by heating the material. Professor Lowe was _ the 
contact with heated carbon contained in externally “Father of Water Gas.” His discoveries were revo- 
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lutionary, and the work of his predecessors hindered 
rather than helped him to achieve his great success. 

The first water gas plant was built and started 
by Prof. Lowe in February, 1874, in Phoenixville, 
Penn., and this was the beginning of a new era in the 
gas industry. 

The greatest builders of water gas apparatus in 
the world describe the Lowe patents of 1872 and 1875 
in these words: 

“The basic principles involved were the use of a 
generator and superheater, both shells lined with fire 
brick; the former being provided with grate bars, 
air blast and steam connections; the latter being filled 
with loosely piled checker brick to give fixing surface. 
In the generator, non-luminous water gas was pro- 
duced by the dissociation of steam in contact with 
carbon (in form of anthracite coal), previously heated 
to incandescence by means of a forced blast of air. 
The superheater was brought to a suitable temperature 
for breaking up and fixing oil vapors by the combus- 
tion within it of the carbonic oxide formed during and 
by the passage of the air blast through the fuel in 
the generator. Oil, or oil vapors were introduced into 
the superheater coincident with the generation of the 
non-luminous water gas in the generator, and by con- 
tact with the heated fire brick surfaces the oil vapors 
were gasified and fixed, in the presence of the non- 
luminous gas and during their passage together 
through the superheater. The process is, necessarily, 
intermittent; first a period of blasting to bring the 
carbon in the generator to the proper temperature. 
and by complete combustion of the blast gases in the 
superheater to bring the checker brick to the proper 
temperature for fixing the oil vapors; second, a period 
of gas production.” 


FIRST FORM OF 
LOWE WATER GAS APPARATUS 
1875 





This invention is the basis of all forms of water 
gas apparatus now in successful use and an eminent 
gas engineer in discussing the subject is recorded as 
saying: “The credit for the invention of the process 
whether considered chronologically, practically or 
legally, belongs unquestionably to Prof. T. S. C. 
Lowe.” 

The best preparation for a comprehensive knowl- 
edge of water gas, is a careful study of the principles 
of combustion. Water gas, sometimes called “blue 
gas” because it burns with a non-luminous flame, is 
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made by the decomposition of steam in the presence 
of incandescent carbon. 

To get carbon in this condition it is necessary to 
place some form of carbon, usually anthracite coal 
or coke, on a grate in a simple form of generator. This 
fuel is ignited and could be raised to the desired tem- 
perature by natural draft, but this would be too slow. 

To economize time and energy, a forced blast of 
air is applied to the fuel, the air entering below the 
grate. Air consisting of oxygen and nitrogen impinges 
on the heated surface of carbon, and the oxygen unites 
with the carbon to form CO: If the amount of air 
is excessive and the fuel bed is shallow, the reaction 
ends here and the fuel is burned to ash, but if the air 
supply is regulated and the fuel bed is deep, the tem- 
perature of the carbon is raised and a further reaction 
takes place, CO:;-+- C—2CO. This is generator gas, 
and is commercially called producer gas. 

This gas issuing from the top of the fuel bed is 
met by a secondary air blast and the CO is burned to 
CO: and the resultant heat is stored in the checker 
brick to be used for vaporizing oil. 

The nitrogen in the air is inert and plays no active 
part in the heating process. Prof. Lowe aptly called 
nitrogen “a thief of heat.” 

The generator gas always contains a small amount 
of hydrogen due to the moisture in the fuel, and to the 
use of steam under the grate bars during the blowing 
period. A small amount of steam used in this way. 
increases the heating value of the generator gas, and 
at the same time protects the grate bars and prevents 
the formation of clinker in the fuel bed. 

The incandescent carbon is now ready to disso- 
ciate steam. During the blasting period the final 
products of combustion pass out into the atmosphere 
through a stack valve. After the air blast is shut off 
this stack valve is closed and the only outlet from the 
apparatus, for the escape of gas, is through a wash 
box provided with a dip-pipe and hydraulic seal. 

To make gas, steam is admitted below the grate 
bars and passing upward comes in contact with the 
heated carbon. 

(Carbon) C + H:O (Steam) = CO + H:z. 

This would be ideal water gas containing 50 per 
cent hydrogen and 50 per cent carbonic oxide, but con- 
ditions are never perfect and some CO: is formed. 
There are also small percentages of marsh gas, oxygen 
and nitrogen in the water gas. A typical analysis of 
the blue gas Would be about as follows: 


CO = 39.75 
H, = 50.00 
CH,= 2.20 
CcO,= 4.60 
Cis. 86 
N, = 3.10 

100.00 


This gas contains 322 British thermal units per 
cu. ft. 

If it were possible to produce ideal blue water 
gas by dissociating steam in the presence of incan- 
descent carbon, 1000 ft. of the gas would consist of 
500 cu. ft. of hydrogen and 500 cu. ft. of carbon mo- 


noxide. 


i 
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Twenty-four pounds of water would be required 
to produce the 500 cu. ft. of hydrogen, which would 
weigh 2.66 pounds, and 250 cu. ft. of oxygen weighing 
21.34 pounds. 

Sixteen pounds of carbon would produce 500 cu. 
ft. of carbon vapor that combines with the 250 cu. ft. 
of oxygen producing 500 cu. ft. of carbon monoxide. 

This perfect gas would have a specific gravity of 
531 and 1000 cu. ft. would weigh 40 pounds. 

When steam is passed through a body of highly 
heated carbon, the composition of the gas generated 
varies with the temperature of the carbon, the rate 
of flow and quantity of steam and the depth of the fuel 
bed. At temperatures about 1100 degrees F. the re- 
action is C + 2H:O = CO: + 2H:, the amount of car- 
bonic oxide being very small. When the temperature of 
the carbon exceeds 1800 degrees F. the reaction is 
nearly C+ H:O=—CO-+H:, The following table 
shows the percentage composition of gas produced by 
passing steam through carbon heated to different tem- 
peratures: 


* Carbon Carbon 
Temp of Carbon. Hydrogen, dioxide. monoxide. 
Per ct. Per ct. Per ct. 
600° C, 1120° F. 66 30 4 
490° Cc. 1292° F. 65 29 6 
800° C. 1472° F. 62 23 15 
900° C. 1652° F. 54 7 “9 
1006° C, 1832° F 50 2 48 





*Thorpes’ Dictionary of Applied Chemistry. 

Water gas made in the generator as described is 
non-luminous, and almost without odor, and it must 
not be confounded with the same gas after it has been 
carburetted and has illuminating power and an odor 
as pronounced as that of any other illuminating gas. 
The name “blue gas” is used to distinguish this gas 
from the finished product, and manufacturers invaria- 
bly speak of the finished product as carburetted water 
gas. Unfortunately water gas was not immediately 
accepted by the coal gas companies, and the only way 
it could get a footing was by competition in the light- 
ing business. This was considered piracy by the old 
gas companies, and while the name “water gas” was 
an excellent advertising feature, giving an impression 
of cleanliness and cheapness, it was subject to attacks 
on the ground that it was poisonous and without odor. 
The antagonists of water gas did not differentiate be- 
tween water gas which is a poor heating gas with no 
illuminating power, and carburetted water gas which 
has both high heating and illuminating value. 

A ton of anthracite coal in the generator produces 
about 40,000 cu. ft. of blue gas, and the blasting pre- 
cess to get the coal in condition to dissociate steam 
yields about 150,000 cu. ft. of producer gas having a 
heating value of something less than 100 B.t.u. per 
cu. ft. If this producer gas is wasted, the process can- 
not be a commercial success for the blue gas contains 
only about one-half of the heat units of the carbon 
from which it was made. It was the useful applica- 
tion of the producer gas to the heating of checker 
brick contained within the same apparatus that solved 
the problem of economical carburetted water gas 
making. 


Contemporaneous with the experiments of Lowe 
other inventors were engaged in the work of designing 
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apparatus for the manufacture of non-luminous water 
gas and carburetting it in a separate apparatus. 

The most notable of these was the Tessie du 
Motay system, first installed for gas making at the 
works of the Municipal Gas Company of New York 
in 1876. 

In this apparatus the blue gas was made in the 
usual form of simple generator called a “gasogene” 
consisting of a fire brigk lined shell, provided with a 
grate on which rested a bed of fuel. The process in- 
cluded blasting the fuel and wasting the products of 
combustion into the atmosphere, and then passing 
steam through the heated fuel bed thus forming non- 
luminous water gas. This gas was conducted out of 
the gasogene to a carburetter containing pans of naph- 
tha heated to a vapor by steam. The gas en- 
riched by naphtha vapor and carrying it in suspension, 
was then conducted to a series of heated retorts where 
the gas was “fixed” or made into a permanent gas. 
This process for making gas was wasteful in its 
method of generating the blue gas, and it is obvious 
that the carburetter and retorts required heating by 
means entirely independent of the generator fuel. 
The du Motay process is mentioned here to empha- 
size the importance of the discoveries of Lowe. 

In the modern water gas works all the fuel for gas 
making is used in the generator, and the only second- 
ary fire is under the boiler for producing steam ; this is 
necessary in any, kind of gas works. ; 

In studying the reactions which take place in a 
water gas generator, there is apparently a sacrifice of 
heat in converting carbon to carbon monoxide when 
compared to the results obtained by burning the car- 
bon directly to carbon dioxide, and many attempts 
have been made to supply non-luminous water gas to 
consumers to be used as fuel gas or by the use of in- 
candescent gas burners for illumination. 

In every instance these ventures failed because 
the non-luminous water gas containing about 300 B.t.u. 
per cu. ft. cannot compete with the poorest illumi- 
nating gas that is made and distributed. It is now an 
accepted fact that free hydrogen is not the most de- 
sirable element in a fuel gas, and that mixtures of 
hydrogen and carbon monoxide never contain over 350 
B.t.u. per cu. ft., while a satisfactory gas to be used for 
all purposes should contain at least 500 B.t.u. per cu. ft. 

This completely eliminates non-luminous water 
gas in the consideration of a gas suitable for distri- 
bution as fuel for domestic use in the present state of 
the art. As recently as 1898 there was a revival of 
interest in blue water gas when Carl Dellwik invented 
improvements in its manufacture which briefly con- 
sisted in using the simplest form of generator with a 
shallow fuel bed. The air blast is increased in volume 
and velocity, so that the blast period is reduced to 
about three minutes. In this way the combustion of 
carbon is complete, and the products of combustion 
consist of CO: and N:. Steam is introduced below the 
grate bars passing* up through the fuel, and is disso- 
ciated into blue gas and in each alternate run the 
steam is admitted above the bed of fuel, passing down- 
ward through it. This method of operating is known 
to gas men as up and down runs. 
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It is claimed for the Dellwik process that the water 
gas produced utilizes 79 per cent of the fuel carbon. 
This gas is well adapted to metallurgical work, but 
for domestic lighting, heating, and cooking, it is nec- 
essary to carburet the gas in a separate apparatus 
using additional fuel to obtain the necessary heat. 
The du Motay antedated the Dellwik process by over 
twenty years, and the writer has often wondered if 
the eminent gas engineer under whose supervision the 
du Motay plant was operated in New York in 1876, 
did not discover and make use of all the advantages 
claimed for the Dellwik process. 


Having described the generation of the non- 
luminous water gas, the next step is to carburet the 
gas for the purpose of giving it illuminating power and 
increasing its heating value. 

The early Lowe apparatus consisted of a gener- 
ator connected at the top by a pipe leading to the 
base of a superheater. The superheater is a fire brick 
lined shell, longer than the generator and filled with 
brick thrown in loosely. At the bottom of the super- 
heater, secondary air is admitted for combustion of 
the generator gas for heating the brick. After the 
generator fuel has been blasted to the desired heat, and 
the bricks in the superheater are at the required tem- 
perature, the air blast is shut off and the stack valve 
is closed. Heated oil is then sprayed into the top 
of the generator above the fuel bed, and mingling with 
the blue gas passes with it into the superheater. In 
its passage through the superheater in contact with 
the heated brick, the oil is vaporized and then con- 
verted into a fixed oil gas. At the same time it is 
thoroughly mixed with and becomes a part of the blue 
gas. This is called carburetted water gas. In the 
early days of water gas, naphtha was used for car- 
buretting and the apparatus was designed for its use. 

There was then little demand for naphtha and it 
was the only product of the distillation of crude petro- 
leum for which there was little use, and which the 
oil refiners found it difficult to get rid of. This new 
use for naphtha opened a field for the disposal of an 
unwelcome product. Water gas of 23 candle power 
required about five gallons of naphtha per thousand 
cu. ft. for enrichment. The increasing cost of naphtha 
compelled gas manufacturers to look for a substitute, 
and by improvements in pre-heating oil and in the 


methods of using it, the crude oils of Ohio came into 


use. The crude oils of the eastern states have a par- 
affin base, and their value for refining is so great that 
it makes the cost of these oils for water gas enrich- 
ment prohibitive. 

The oil now used for carburetting water gas is 
a by-product in the distillation of crude oil, for which 
there is little demand for other purposes. This is 
known as “gas oil.” The crude oil of California, with 
its asphaltum base, is unattractive to refiners, but is 
well suited to the carburetting of water gas. Probably 
the first improvement in water gas apparatus was the 
use of “checker brick” in the superheater. This con- 
sisted in arranging fire brick in regular rows on edge, 
and spaced about two inches apart. Each course of 
brick being at right angles to the course next above 
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and below it. This regular arrangement superceded 
the use of loosely piled brick and has many advantages 
over the old way. Checker brick may be heated more 
uniformly, are not so liable to become clogged with 
carbon, and are easier to keep clean. 

Many forms of water gas apparatus embodying 
the essential features of the Lowe invention found 
favor with some of the gas manufacturers both east 
and west. Among these was the Springer process, 
whose distinguishing feature was a generator and 
superheater entirely enclosed in a single shell. The 
checker brick being sustained by arches above the fuel 
bed. This was the type of apparatus first installed for 
water gas making in San Francisco. Among the ad- 
vantages claimed for this method was economy of fuel. 

The most important improvement in water gas 
apparatus was the addition of a second superheater. 
This was done by the United Gas Improvement Com- 
pany of Philadelphia, and the improved set is known 
as the “double superheater apparatus” which has be- 
come the standard in water gas practice. 

In this apparatus the first superheater is known 
as the “carburetter” and the heated oil is admitted to 
the top of the carburetter instead of the top of the 
generator as in the earlier form, when it was the 
practice to introduce oil in four streams. The oil and 
blue water gas intermingle and pass through the car- 
buretter and the second superheater and are perma- 
nently fixed. The double superheater affords a much 
greater surface of heated brick for fixing the gas than 
the single one, and both the carburetter and super- 
heater are heated by the products of partial combustion 
of the fuel from one fire bed. 

The use of the two superheaters permits a range 
of temperatures which would not be possible in a 
single superheater, and it is therefore possible to suc- 
cessuflly use oils of different densities and of complex 
compositions. 

The material used for water gas manufacture is 
governed by local conditions. In the eastern states 
anthracite coal is the best form of carbon for gener- 
ator fuel, but when water gas is made as an auxiliary 
to coal gas, it is economical to use gas coke for this 
purpose. 


In California an anthracite coal imported from 
Swansea, Wales, was first used, mixed with English 
oven coke, until it was discovered that there was no 
advantage in using mixed fuels, and Welsh anthra- 
cite was used alone. During periods when the sup- 
ply of gas coke exceeded the demand this coke was 
also used in the water gas generators of Pacific Coast 
cities. 

The following analyses will give an idea of the 
relative composition of these fuels: 


Vola- 
Moist- tile 


Fixed 
matter. Carbon. 


3.38 87.13 


Ash. 
5.86 
1.20 
8.30 
10.60 
7.50 


ure. 
Pennsylvania anthracite.. 2.98 
Welsh anthracite 6.01 89.84 
Colorado anthracite 8.76 78.87 
Connellsville coke (oven) _ ,8! .67 87.05 
Gas coke 87.05 


When water gas was first made on the Pacific 
Coast the only available oil was a distillate of 38 de- 





1c 


ge ee re 





& 
eS 
Fg 
? 


June 21, 1913.] 


grees B., which cost $3 per barrel. This was after- 
wards supplanted in the larger cities by an excellent 
quality of crude oil of 36 degrees B. brought from 
Peru. Then comes the wonderful oil discoveries in 
California, including the crude oil from Coalinga, this, 
with distillates from other crudes provided good en- 
riching material at moderate cost. 

The only water gas now made on the Pacific Coast 
is in the largest plants where there is an excess quan- 
tity of lamp black, which is a by-product of oil gas 
manufacture. 

This lamp black may be used in bulk in its crude 
state, or better, made into briquettes depending on its 
own volatile matter as a binder. This fuel is used in 
an ordinary water gas generator in the same way as 
coal or coke, excepting that the blast pressure is con- 
siderably less. The pressure of air for blasting rare- 
ly exceeds nine inches of water. The ordinary 
crude oil of 14 degrees B. with asphaltum base is used 
for carburetting with fairly good results. 

After carburetted water gas leaves the set, it 
passes to a wash box containing a hydraulic seal to 
prevent the return of the gas to the generator, it is 
then scrubbed and condensed for the purpose of re- 
ducing the temperature and removing tar in a manner 
similar to that employed in coal gas manufacture. 

As water gas contains no ammonia, the scrubbing 
of the gas is simple and it is not customary to save the 
water used from scrubbing, unless through scarcity or 
high price of water it is cooled and used over again. The 
removal of the tar prepares the gas to be purified. The 
making of water gas is an intermittent process con- 
sisting of the blowing followed by the gas making 
period, and as gas is made only a portion of the time, 
it is the practice to conduct the gas from the outlet 
of the scrubbers to a gas holder, known as a relief 
holder. This holder acts as a receiver for the inter- 
mittent runs of gas and permits the purifiers to be 
operated continuously. The gas is drawn from the 
relief holder by an exhauster and is forced through the 
purifiers and station meter into the storage holder. 

Water gas is usually purified by oxide of iron the 
same as coal gas. The only by-product recoverable 
from the manufacture of water gas is a small quantity 
of tar, known as water gas tar. This varies in quantity 
with the composition of the oil used, and the heats 
employed to gasify it. The average quantity of tar is 
about one-half gallon to every thousand cu. ft. of gas. 

The following table shows the formation of car- 
buretted water gas using anthracite coal as fuel in its 
progress through the generator, carburetter and super- 
heater. 














* Top of Base of Middle of Top of 

Gener- Carbur- Super- Super- 

ator. etter. heater. heater. 
Illuminants ....... .00 10.75 14.75 14.75 
Carbon monoxide..39.75 . 33.05 30.70 30.65 
PIVGrOGen cecceses 50.00 43.05 34.60 81.35 
Marsh gas ....... 2.20 1.10 12.30 16.75 
Ethane (C,H,)..... .00 5.60 1.45 .30 
Carbon dioxide ... 4.60 4.00 3.70 3.70 
SNE 6 vie wees eee 35 .30 .30 .30 
WUIRPOMON civ se cece 3.10 2.15 2.20 2.20 
100.00 100.00 100.00 100.00 


*W. H. Fulweiler. 
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By the application of skill and the results of scien- 
tific research the fuel and oil now used to produce car- 
buretted water gas is reduced to nearly the lowest pos- 
sible point. At Phoenixville the first gas made 
required 74 2/3 lbs. of anthracite coal for each 1000 
ft. and 4 4/15 gallons of oil for an 18 candle gas. The 
fuel was high, but the oil was low for the reason that 
it was thought that water gas with an equivalent of 
candle power to coal gas would be satisfactory. It 
was afterwards determined to raise the candle power 
of water gas for competitive purposes and the amount 
of oil used was increased to about five gallons per 
1000 ft. The specific gravity of coal gas is .435, while 
the specific gravity of carburetted water gas is .630. 
The water gas flame is therefore of much less area per 
candle. An 18 candle power coal gas burned through 
an open flame burner has the same flame area as a 23.5 
candle carburetted water gas flame. Each burner con- 
suming gas at the rate of 5 cu. ft. per hour. As the 
light emitting surface has much to do with illumination, 
it will at once be seen why it is necessary to have car- 
buretted water gas of higher candle power than coal 
gas to produce the same effect. 

On the Pacific Coast, using Welsh anthracite coal 
and Peruvian crude oil in a double superheater appa- 
ratus, carburetted water gas of 27.6 candle power was 
produced with 4.36 gallons of oil and 39.6 lbs. of coal 
per thousand cu. ft., exclusive of boiler fuel. 

A brief statement of the most recently obtained 
results is taken from a paper read by O. B. Evans at 
the seventh annual meeting of the American Gas Insti- 
tute, on the subject of “Heat Balance of a Carburetted 
Water Gas Set.” The tests were made with a 6 ft. 
Lowe set, erected for experimental purposes, and fol- 
lowing are some of the results showing operating con- 
ditions: 


pee wee FSGS Ge GE, Ob BOD onc ci Sct ccecccns 30.34 lbs. 
Fixed carbon per 1000 from analysis........ 24.42 lbs. 
SS a ee ee 3.84 gals. 


a ION MMS Sou eae ee ose ev sees ee ee 
Candles per gal of oil 


24.3 candles 
6.33 candles 


i ee Cs cance ade aes wecenese en 3.18 min. 
Se RUNS «WONG s fii cc ccc cc ccc ccc ccss chee im, O€ Water 
re SU di. bev cep ati entenven wage és 3.93 min. 
EE ee 32.8 lbs. 


The temperature observed during these tests were 
as follows: 


°F. 
Sn ot a eo ee ..1270 
ED 5 6a aici wold < Hela C bao wipe we AES Res me ceseccibws 1290 
a ae dual 6 Web ba Wade ad Ra eek © ool shae sew we.ee 1280 
es a eR sd wliaalls cian soak bale uw owemes 187 
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It is hoped that this meager outline of a great 
industry will serve to stimulate a further study of the 
subject, as an understanding of the refinements of 
operation in the manufacture of carburetted water gas 
is a necessary part of a gas engineer’s equipment. 
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THE ECONOMIC STATUS OF THE STREET 
CAR SYSTEM OF SAN FRANCISCO. 
(Concluded. ) 

BY F. K. BLUE. 


The Securities of the United Railroads. 


According to Fig. 1, (taken from the Report of 
Bion J. Arnold, Fig. 20) the actual investment of 
the United Railroads in 1902 was about $17,000,000, 
to which about $11,000,000 was added in betterments 
during the next ten years. At 6 per cent interest, the 
present value, as of 1912, of this investment is $30,400,- 
000, and of the betterments $16,700,000, making a 
total of $47,100,000, as the present value of the actual 
investment in the properties of the United Railroads. 
Computed from the data given in Table 41, the pres- 
ent value of the net earnings for the ten years from 
1902 to 1911 inclusive amounts to $35,160,000. Add- 
ing $21,000,000, the assumed present depreciated 
value of the property, gives $56,160,000 as the present 
value of all the past resources of the property. The 
difference between the present value of the total in- 
vestment and the present value of the total return 
amounts to $9,060,000, which may be regarded as the 
present franchise value of past income in excess of 
6 per cent on the investment. The average interest 
received on the assumed actual cash investment dur- 
ing this time was according to these estimates about 
8.6 per cent, which was certainly not an exorbitant 
profit in comparison with that often realized from 
industrial investments. 

The following table shows the par value of the 
outstanding term securities and the stock of the 
United Railroads: 


Park and Cliff House 6%, bonds maturing in 1913...... $ 350,000 


Market Street Cable 6% bonds maturing in 1913...... 3,000,000 
Park and Ocean 6% bonds maturing in 1914......... 250,009 
Ferries and Cliff 6% bonds maturing in 1914........ 650,000 
Omnibus Cable 6% bonds maturing in 1918.......... 2,000,000 
Sutter Street 5% bonds maturing in 1918............ 1,000,000 
Market Street Railway 5% bonds maturing in 1924.. 7,341,000 
United Railroads 4% bonds maturing in 1927......... 23,688,000 
United Railroads 5%, notes maturing in 1916........ 1,000,000 
Trust certificates 6% maturing in 1918.............. 400,000 
lst preferred 7% cumulative stock ..........s.seee+ 5,000,000 
2a preferred 4% cumulative stock................-- 20,000,000 
Ci ER 556 such o< 10) ba eke kets Once bas RORES 18,800,000 

ARES DEORECIOS ais 0k ot i deen 4c ee ages a seneawn $83,479,000 
2d preferred and common stock ........-.eeeeeeeeees 38,800,000 
Bonds, notes and ist preferred stock............++.- 44,679,000 


Since the current liabilities in excess of this 
amount ($5,685,101 in 1910) roughly equals the cur- 
rent assets in excess of that covered by the physical 
property and franchise values, it may be assumed that 
the par value of these physical and franchise values 
of the property is practically represented by the total 
par value of the above securities, $83,479,000. The 
market value of these securities cannot be directly 
estimated since it depends upon the market value of 
the securities of the holding company, which also 
holds other securities, but it may be roughly consid- 
ered as lying somewhere in the neighborhood of $50,- 
000,000 to $60,000,000, which compares well with the 
present value of the estimated total income to the 
expiration of the franchises. 

The present value of the interest which has been 
paid on the $44,679,000 of bonds, notes, and first pre- 
ferred stock amounts to $24,340,000, and the present 
value of the cash dividends which have been paid on 
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the second preferred and the common stock is $4,000,- 
000, which added together makes $28,500,000, as the 
present value of the past cash payments to the secur- 
ity holders. If the balance of the earnings were in- 
vested in the betterments made during this time it 
would be economically equivalent to cash payment 
to the security holders, since it saves them that much 
on the investment necessary to keep.the property in a 
condition to yield its income. 

Turning now to the future, the present value of 
all the obligations incurred by the bonds, notes and 
first preferred stock for 40 years, until the last fran- 
chise expiration, amounts to $37,430,000. This in- 
cludes all interest payments and liquidation at par 
at maturity with the exception of the 4 per cent U. R. 
R. bonds which are assumed to be liquidated at 60 per 
cent of par value (assuming a present value of about 
64 per cent of par), since their present market price in- 
dicates that they partake of the nature of stock in 
that investors do not now expect them to be liqui- 
dated at par. Subtracting $5,060,000, the present value 
of future betterments, from $56,430,000, the present 
value of future earnings from operation for maxi- 
mum profit, leaves $51,280,000 as the present value of 
the future earnings that may be credited to the pres- 
ent investment. Taking $37,430,000 from this leaves 
$13,850,000 as the present value of the amount that 
can be distributed to the second preferred and the 
common stock. This is 35.6 per cent of its par value, 
and would afford quite a profit to the holding company. 

If the franchises are operated under reasonable 
service conditions there would be a present value of 
only about $2,030,000 left for the second preferred and 
the common stock, but a comparison of the probable 
earnings with all the other accruing obligations shows 
that in either case there would always be a consider- 
able margin of earnings except for the years 1913 and 
1914, when there would be a deficit on account of the 
maturity of $350,000 of Park and Cliff bonds and 
$3,000,000 Market Street Cable bonds. 


Operation Under the Self-Adjusting Rate Fixing 
Method. 

If the whole street car system were operated by 
the United Railroads according to the self-adjusting 
rate-fixing method described in this journal for No- 
vember 30, December 7, April 26, and May 3 the total 
earnings would, under the conditions assumed, be dis- 
tributed between the company and the city in about 
the same proportion as under the resettlement plan. 
The chief difference in the practical working of the 
two plans would be that under the self-adjusting 
method an excess in earnings above the amount now 
assumed would go to the city and a deficiency would 
allow more to go to the company in order that the 
company should be assured an income corresponding 
to the profit that the public is willing to accept for 
an investment in its securities, provided such amount 
is available out of the gross earnings. Earnings might 
prove to be considerably different from what can now 
be estimated, either on account of difference between 
actual and estimated population or on account of eco- 
nomic or industrial changes causing the relative cost 
of operation to be different from what it is at pres- 
ent. In the self-adjusting method all such changes 
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are automatically accounted for when they occur, 
so that a distribution of income based on a present 
estimate of future conditions is thereby avoided. 

In carrying out the self-adjusting method the 
present value of the investment would first be estab- 
lished. Then the investment for each succeeding year 
would be the value of this investment with the better- 
ments added and the depreciation subtracted. 


The required net earnings for each year would be 
found by multiplying this investment by the accept- 
able rate of interest on investment as determined by 
the market value of the securities during the previous 
year and adding the estimated amount of deprecia- 
tion. Errors in estimates of depreciation would be 
corrected in succeeding years since the original in- 
vestment plus the accumulated betterments minus 
the accumulated depreciations should be made to 
equal the value at which the property could be liqui- 
dated as in place, which could be checked by appraisal 
at any time. 
given depreciation increment is liquidated by being 
added to required net income would make practically 
no difference in the final result, since the loss in 
annual income suffered by the city from deferred liqui- 
dation of depreciated investment would be balanced 
by a gain due to the deferred year in which the income 
of the city is reduced by the payment of the deprecia- 
tion value to the security holders. 

In order to arrive at the nominal car fare, the re- 
quired net earnings is treated in the same manner as 
the “estimated required earnings exceeding cost of 
operation, D,” described in this journal for April 26; 
that is, this quantity is added to the estimated operat- 
ing cost for the year and the sum is divided by the 
estimated number of revenue passengers, the quotient 
being the nominal fare required. This nominal fare 
multiplied by the actual number of passengers gives 
the nominal gross earnings received during the year. 

Proceeding further as described in the article men- 
tioned, we finally come to the “adjusted gross earn- 
ings required during the year to pay cost of produc- 
tion and required dividends on the stock, E,” which 
being subtracted from the actual gross earnings from 
the five cent fares leaves the amount which belongs 
and is paid to the city. Adjusted in this manner the 
income received by the company depends also on the 
efficiency of operation. 

The required rate of interest on investment to 
be used in fixing the estimated required earnings for 
the succeeding year is determined by dividing the 
estimated required earnings for the given year (not 
including depreciation) by the average market value 
of all the outstanding securities during the given year. 
This is the essential element of the self-adjusting stand- 
ard of rate fixing. For it follows that if the market price 
of the securities is too high the quotient of the re- 
quired net earnings previously established for the year 
divided by the market price of the securities will be 
relatively small, and consequently the required rate 
of interest on the investment and therefore the in- 
come for the succeeding year will be relatively low, 
which will in turn cause a reduction in the market 
value of the securities, and vice versa. This govern- 
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ing effect of a high market price of securities causing 
a reduction of income, and a low market price causing 
an increase in income will automatically cause the 
market price of the securities to approximately 
equal the value of the investment at all times in pre- 
cisely the same manner that a governor by varying 
the supply of steam causes the engine to run at an 
approximately constant speed under varying changes 
in load. 

The present value of the amounts of the total esti- 
mated earnings divided between the company and the 
city has been computed on the same basis as before 
and is shown in the table. The apparent agree- 
ment of the $21,320,000 going to the city under 
the self-adjusting method with the $21,380,000 going 
to the city under the resettlement plan is adventitious, 
since if any other rate than 6 per cent had been as- 
sumed as the required rate of interest on the invest- 
ment under the self-adjusting method, these values 
would have differed correspondingly. 


The fundamental principle thus recognized and 
carried out by the self-adjusting method of rate fixing 
is that a public service corporation is entitled to an 
interest on its investment equal to what is acceptable 
by the public who invests in such securities and that 
any surplus income above this comes under the cate- 
gory of “unearned increment” and belongs to the pub- 
lic. The self-adjusting method ‘allows extensions and 
betterments to be made at will to conform to the re- 
quirements of efficient service, yet automatically pre- 
venting a dollar of franchise or intangible value from 
being added to the investment. Under the resettle- 
ment plan contemplated by the proposed amendment 
No. 34 no franchise value would be added provided 
the present estimate of future conditions proved cor- 
rect, but in practice a considerable franchise value 
would probably be added or subtracted before the end 
of the 40 vears, according to whether the income ac- 
tually received by the security holders became greater 
or less than what was acceptable to the public invest- 
ors in the securities of the company. 


ELECTRIC PLANT PROJECTED IN CANADIAN 
COAL FIELDS. 


At Lingan there are some valuable properties not 
accessible to the railway, and it is proposed by the 
owners to erect on their property a large electric 
power plant to supply power for established indus- 
tries, also for new industries coming to Sydney or 
vicinity. The new Board of Trade is working for 
establishment of the ship building plant, a hat factory, 
traction engine works, and several other smaller in- 
dustries. With a power plant located in the midst of 
the coal areas supplying cheap power, the Board of 
Trade will have a powerful attraction to aid them in 
building up the industrial life of Sydney. While the 
establishment of this plant in the coal fields is not fully 
settled, it is believed that it will be carried through 
before the summer is over. Information as to the field 
to be covered and the present status of the project 
may be obtained of Mr. C. B. Ross, Ross Block, Char- 
lotte Street, Sydney, Nova Scotia. 
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ELECTRICITY ON THE WESTERN FARM. 


The Committee on Electricity on the Farm, West- 
ern States, appointed by the Executive Committee of 
the Commercial Section of the National Electric Light 
Association, in preparing its report to the 36th Annual 
Convention at Chicago, June 2-6, 1913, sent out a list 
of some 150 questions to members’ companies in the 
Western States, Mexico, Hawaii and Japan. 

The answers would indicate that the use of elec- 
tricity for agricultural purposes in the West is more 
extensive in the States of Washington, Oregon, Cali- 
fornia and Colorado. The companies operating in 
the States of Idaho, Nevada, Arizona and Texas, and 
in Mexico, were very much interested and expect in 
the near future to get into the subject more deeply. 
Our conclusion from this is that hydroelectric power 
and electricity on the farm are close companions. The 
exception to this is the case of the Northern Colorado 
Power Company, operating in the. northern part of 


the State of Colorado, the plant in this case being lo-- 


cated in the center of the northern coal fields and the 
power generated by the use of the steam turbines 
operated with coal as fuel. 

The various companies follow practically the same 
method in so far as construction of lines, voltage, 
phase, etc., are concerned, the practice being to extend 
the primary lines to a district at a voltage ranging 
from 22,000 to 110,000, depending on the area to be 
served and the load to be handled. Substations are 
located at points which will become load centers and 
distribution lines of either 11,000 volts or 2300 volts 
(either delta or star connected) are run to supply con- 
sumers. 

In practically every case the consumer was asked 
to advance the cost of running the distribution lines 
and to furnish his own transformers when the business 
was first started and in the experimental stage. Most 
of the companies have now proven to their own satis- 
faction that the business is profitable and will support 
the entire investment of line and transformers, so that 
the consumer is not asked to pay for anything beyond 
the motor. This liberal policy has, of course, been the 
means of making electricity extremely popular, and in 
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many sections it is the rule rather than the exception 
to see the farmer doing a great part of his work with 
electricity. 

The most interesting thing brought out was. the 
great difference in the method of charging for the 
power and the amount of the charge. At the end of 
this report are copies of rate schedules from various 
companies operating in the different States, showing 
rates in force for agricultural business. 

The use of electricity on the farm is necessarily 
a seasonal use, the greatest demand being for pump- 
ing for irrigation. Depending on the locality and on 
the crop to be irrigated, the irrigating season under 
normal conditions is from April to October, inclusive. 
A dry year, such as has just been experienced in Cali- 
fornia, will make the season longer. It was a common 
sight in the Sacramento Valley, in January of this 
year, to see the alfalfa and sugar beet land irrigated 
by pumping from the wells. It is very apparent, there- 
fore, that it is to the power company’s advantage to 
have the consumer make his installation as small as 
possible and operate as many hours per day as 
possible, in order to cut down the power company’s 
plant investment and increase the return per unit of 
installed capacity. Some of the rates have been de- 
signed with this object in view, notably those of the 
San Joaquin Light and Power Company. 

The members of the committee were: S. V. Wal- 
ton, H. S. Wells, E. B. Walthall, Frank W. Balfour, 
A. W. Hahn, F. E. Boyd and C. E. Hardy. 

RATES OF PACIFIC GAS AND ELECTRIC COMPANY FOR 


AGRICULTURAL POWER—GENERAL, 
For installations of 56 h.p. and over and less than 30 h.p.: 
8c per kilowatt-hour for first 500 kw.h. per month 
2%c per kilowatt-hour for next 500 kw.h. per month 
2¢e per kilowatt-hour for next 2000 kw.h. per month 
1%ec per kilowatt-hour for all over 3000 kw.h. per month 
Minimum charge, $6.00 per h.p. per year. 
installations of 30 h.p. and over and less than 50 h.p.: 
2c per kw.h. Minimum charge $6.00 per h.p. per year. 
installations of 50 h.p, and over and less than 100 h.p.: 
1%ec per kilowatt-hour for all current consumed, 
Minimum charge of $6.00 per h.p. per year. 
For installations of 100 h.p. and over: 
1%c per kw.h. Minimum charge $6.00 per h.p. per year. 
installations of 100 h.p and over where the consumer 
expects to irrigate a large tract of land from one cen- 
tral plant: 
1c per kilowatt-hour for all current consumed. 
Minimum charge. $12.00 per h.p. per year. 


For 


For 


For 


RATES OF PACIFIC GAS AND ELECTRIC COMPANY FOR AGRICULTURAL POWER—OPTIONAL. 
This schedule applies to installations of 5 h.p. and over. 


3.0c per kw.h. if monthly consumption isless than 30 kw.h, per h.p. 

2.9¢ per kw.h. if monthly consumption equals or exceeds 30 kw-.h. and is less than 40 kw.h, per h.p 
eo.” 4: 2 7 " 7 . ne 40 a eee Fi * eee Fe = 
ato.” e _ " 5 "4 ai os 52 i? ite a e ~ cca ORS . ' 
awe.” " sg rr . : 4 : 66 a Pe See * _ 4" v ” 
a—_—. ™ - i il Bs . 7 82 * es FS “. £9 Es ” 3 
2.40 re s ™ "{ “4 : 100 » Picts re brea. |. Ap mae! ” - 
Rte. * 2 ; ; e : ; 120 29 re ee ee : os 
3.2c “ ' : Ee o . % - 142 = i ie “ar . 
on . ~ ey - ° 166 * sae es . C 
2.0c " "a ° : > = 192 - ts 7 of 220 = re ” 
ee : ; ” . 220 Re ECM Ro 
gc O * % i , es . - 249 fe Bei ey 2800“ " H 
_— ¥ . " ; ' a EE So, ee | a he 
1.6¢ e z . e : . = 312 a rs i “3 346 a ie = 
ite ™ e : s “is : : 346 " tee r ewes - s 
1.4c a ce 6 a 7 = 7 F 381 , es « * * 418 " a . 
1.3¢ p Es 4 . : "] 418 ee zr r 456 e r * 
1.2¢c ¥. : : s = re v 456 Re if = * 2 496 ” ° " 
lle = = as - " " ” 496 ™ " 4 , “ 538 ° : “ 
tae * . , 2 " ’ : ssi Ra gah es a “ on 


Minimum charge, $6.00 per h.p. per year. 


The above rate is given only providing the consumer willsign a contract for a term of years, the length of the term 
depending on the value of the business in proportion to the expenditure necessary to supply such consumer. 
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RATES OF SAN JOAQUIN LIGHT AND POWER COMPANY. 
Rate Schedule of Irrigation Plants, 


Period of Year. 


Daily Service. Rate. 

ch i i Me so. he ie ete gins ea SON Roe Be oe 6b see ae Rs a ia oe Bie a do be lalvaee $50.00 per horse-power 
ee a eo os os ARS Oe Oi ee cede e beeees 4 ET MINING Ad's 645 Saccb We ea KGS Coady nciecce'ce 36.00 per horse-power 
og a ree re re ee ery ee ta bl eh bora 6 Seale able ds Scis a ccdwacecn 31.20 per horsé-power 
Se, ee ccc cn ekee s cecees oe va on ee tea din yc ewe CURES GW kwiedece aos dee 22.50 per horse-power 
ce: . 2 ee Ss 9. os dc ow Soo elec® web send ease ANS ar « tira God ds 'o.c wg emia hat lab Gate o <ekdee 27.75 per horse-power 
Ga 2 OE Gans aiviae Pck ce deMecec Ween ber eewas ey Re PR ne Oe 5 ee 20.00 per horse-power 
Se a EE ES pbb ple cals save chwsweecaweseecte’ i  Wiks Oilins os 6 ek be bs DEL ER eR hb ae Rese ce coun 25.00 per horse-power 
re ss cS ieee nite pies 6.6 0 aSinwe we EE, NN a oe eats asi de so bss ce wa eu 18.00 per horse-power 
a <7. Ce ee hee sy i Ok dines Wee s 6 a6 bolde. 4 Cee RE Es a akids Lads i 6 hww.cniea Od wien ae aig 22.50 per horse-power 
See 2 I os wis 6S 0 Sake ORS woe Ob weed ee eke EE SE ee ee ds 05 deh S Wa wees Se ent oa vege 16.50 per horse-power 
RES ee. BRO BOE. Bhs ccc cece bese cvcntsdiounsses CME RSG EUG whe aid obo Be dw ck paws d se 8s ce esse ot 22.50 per horse-power 
ae a RE ao iva cues barca cee ps0 es bab ee 6 ueas i i is Sky sires alld a's a ae wales aed bie%eiaie 16.50 per horse-power 
ee ee nc eia'y Copue cs &ee. de ova s pei eet ees SS PO PPP ee a. per horse-power 
Se ee ee RC Bane o ins ec cka Gb cevee nee eesawdeeaune eI, WNC a a widia C06 vie wd g 6 haw es Wade dt cweeee 16.50 per horse-power 
15. Aug., Sept. and Oct., following service stated in 24 hours during Aug. and Sept. Midnight to sun- 

Sections 3 to 14 a  emebebale 2%c per kw.h. Monthly 


min. $1 per installed h.p. 


The electricity to be paid for during the flat rate period of each year shall be based upon the maximum amount used 


at any time during that period. 


RATES OF NORTERN CALIFORNIA POWER COMPANY. 
(Rate fixed by Railroad Commission of California.) 


Seasonal Power Rates. 
Applicable to Small Rural Power. 
Normal or Irrigating Season of Six Consecutive Months. 
Class “A.” 
Demand charge: $1.00 per h.p. per month, plus energy 
charge, one (1) cent per kw.h. 
Minimum bill: $2.50 per month, for not less than six (6) 
consecutive months each year. 
Class “B.” 
Short Season of Three Consecutive Months. 


Demand charge: $1.50 per h.p. per month, plus energy 
charge, one (1) cent per kw.h. 


Minimum bill: $5.00 per month, for not less than three (3) 
consecutive months each year. 


RATE SCHEDULE, 


For pumping plants where the entire acreage to be irri- 
gated therefrom is not fully planted until one or two years 
succeeding the date of installation of said plant. 


Period of Year. Rate. Monthly Minimum. 
16. 12 months, 2%ec per h.p.-hr. $1.75 per installed h.p. 


Moxos 2.00 ° 
18. 8 Ga a " = 2.00 “ 

war ree , 2.00 “ ” 

me. 5 =. 25 . ’ 
ES ie 2.25 “ “ j 
22. 4 2.25. “ . 


The hours of each day the motor may be operated are as 
follows: 


During January from 12:01 a. m. to 4:30 p. m. 


February “ 12.01 Bs * §:15 
7 March continuously. 
mn April 
" May a 
" June 7 
a July a 
“ August = 
2 September 
- October from 12:01 a.m. to 4:45 p,m, 
a November ao. . 
e December 2 12:01 “ “ 4:20 


The meter rate conditions shall continue for a term of one 
or two years and shall then be followed by those conditions 
stated in any of sections 1, 2, 3, 4, 5, 6, 7 or 8 for a further 
term of five years, 


THE TRUCKEE RIVER GENERAL ELECTRIC COMPANY 
ELECTRIC RATE SCHEDULE, 


For Irrigation Purposes:—Power not to be used between the 
hours of 6 to 11 p. m, daily and only during the months 
from April to October inclusive of each year. Power to 
be supplied and metered at 2200 volts or supplied at 
transmission voltage and metered on the low tension side 
of consumers high tension transformers, 


Term of contract:—Not less than five (5) years. 
Minimum:—$3.00 per season per rated horsepower of motors 


connected. 

Rates as follows:— 
For first 5,000 kw.-hr. 1.7c per kw.-hr. 
For next 5,000 kw.-hr. 1.5¢c per kw.-hr. 
For next 20,000 kw.-hr. 1.3c per kw.-hr. 
All excess over 30,000 kw.-hr, 1.2c per kw.-hr. 


In addition to the meter rate to pay 50c per month per 
rated horsepower of motors connected or on the rated in- 
stalled capacity of the high tension transformers, figured in 
k.v.a., if they exceed 150 per cent of the rated capacity of the 
motors, 

Discounts:—10 per cent on the above rates where pay- 
ments are made on or before the 15th of the month next 
following that for which bill is rendered. 


All contracts shall be for a term of five years. 


READINESS TO SERVE RATE OF THE NORTHERN COLo- 
RADO POWER COMPANY. 


A. A kilowatt-hour charge as follows: 


First 2,000 kw.-hrs. delivered per mo. at 3.00 cts. per kw.-hr. 
Next 2,000 kw.-hrs. delivered per mo. at 2.75 cts. per kw.-hr. 
Next 5,000 kw.-hrs. delivered per mo, at 2.50 cts. per kw.-hr. 
Next 5,000 kw.-hrs. delivered per mo, at 2.25 cts, per kw.-hr. 
All over 14,000 kw.-hrs. delivered per mo, at 2.00 ects. per kw.-hr. 


B. In addition thereto a net readiness to serve charge per 
month during January, February, March, April, May, 
June, July, August, September, October, November and 
December as follows: 

$1.00 per connected h.p. for each of first 15 h.p. connected. 

$0.75 per connected h.p. for each of next 10 h.p. connected. 

$0.50 per connected h.p. for each of next 25 h.p. connected. 
$0.25 per connected h.p. for each h.p. exceeding 50 h.p. connected, 


STRAIGHT METER RATE, 


A. A minimum charge per month of $1.00 per connected horse- 
power or its equivalent, 


B. A kilowatt hour charge as follows: 
For any portion of 


The first 500 kw.-hrs, delivered per mo. at 5.00 cts. per kw.-hr. 
The next 500 kw. hrs. delivered per mo, at 4.50 cts. per kw.-hr, 
The next 1,000 kw.-hrs. delivered per mo. at 4.00 cts. per kw.-hr. 
The next 3,000 kw.-hrs. delivered per mo. at 3.50 cts. per kw.-hr. 

Over 5,000 kw.-hrs. delivered per mo. at 3.00 cts. per kw.-hr. 


FRENCH IMPORTS IN PETROLEUM. 


The growth in the consumption of petrol in France 
is well shown in the following table: 


Hectolitres. 
rn co ae 1,439,593 
Se WEE ae ois woh a levee cede ewe sees dows 1,850,753 
ee aoe Lei Mig es ph so 5-8 Ob eb sons 04 V8 1,792,481 
Beery oo ol a as « aGue #8 40-9 5) Se 
le EL kk m5 94 wpe nad oe Ee G4 2,489,305 


The sources of supply of all petrol imported are 
the following, in the proportions given: 


1911 1912 
Per cent Per cent 
f “4 * 

Es oat eed ale < gha.d-a« 4.4 35.2 37.1 
ED ee 18.9 18.7 
ei eee ened s 39.1 36.3 
Austria-Hungary (Galicia) ........ 47 7.6 
Ce, og ne deecees 2.1 0.3 


While America has been steadily increasing her 
proportion, Russia and Roumania have fallen off dur- 
ing the last two-years, the decline of Roumania 
being marked from 52% per cent in 1910 (not given 
in above table) to 36 1-3 per cent in 1912. 
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ELECTRICAL PUMPING AND IRRIGATION 


INVERTED SIPHON CONSTRUCTION. 
BY B, A. ETCHEVERRY. 


Auxiliaries. 

Wasteway and Sand Box. The inlet of a siphon, 
because of its nearness to a drainage channel, is favor- 
able for the location of a wasteway or overflow spill- 
way. It is desirable to provide a wasteway at the 
inlet, to be able to turn the water out of the canal in 
case of a break or obstruction of the siphon, or of a 
break in the canal below. The wasteway should be 
designed also as a sand box by forming a depressed 
basin to reduce the velocity and collect the larger 
material transported by the water. Where the water 
is clear and when the velocity in the canal is low com- 
pared with the velocity in the siphon, no sand box 
is necessary. 

Anchorage. Anchorage is especially necessary for 
the convex bends in steel pipe to resist the tempera- 
ture stresses which tend to lift the pipe. For wooden 
stave pipes and reinforced concrete pipe no anchorage 
is generally necessary. 

Air outlet valves. Air outlet valves are small 
valves placed at the summits or convex bends of the 
siphon for the purpose of automatically letting out air. 
They are especially necessary where the pressure is 
low. Where the pressure is considerable it is suffi- 
cient to use an ordinary valve which is opened when 
the pipe is being filled. As a general rule air valves 
with a diameter of one inch for each foot in diameter 
of the water pipe are sufficient. 

Air inlet valves. Air inlet valves are only neces- 
sary for steel pipe. Their purpose is to let air into 
the pipe to prevent a vacuum and the collapsing of 
the pipe which would happen when a break in the 
pipe occurs at a low point allowing a rapid running out 
of the water. The valve must be sufficiently large 
to let the air in rapidly, generally the net area should 
be equal to that of a circle one-eighth of the diameter 
of the pipe. 

Blow-offs. Blow-offs consist of a take out con- 
nection or gate placed at the low points of the siphon. 
The blow-off may be intended: 

1. To empty the pipe in case of repair or to pre- 
vent freezing in the winter, in which case the diameter 
may be small. 

2. To waste the water and use the blow-off as a 
wasteway, in which case the discharging capacity 
should be the carrying capacity of the siphon. 

3. To scour out deposited material. This requires 
a large blow to produce a velocity equal to or greater 
than the normal velocity in the siphon. It is much 
preferable to prevent the deposit by using a suitable 
settling basin or sand box at the inlet. 


Examples of Siphons. 

The Wolf Creek lateral siphon of the American 
Beet Sugar Company, Colorado, is used to cross Wolf 
Creek. The entry and exit chambers are of the same 
size and same design and are connected with a wooden 
stave pipe. Both chambers are identical and consist of 
wing walls leading to and surrounding a rectangular 


well. A wrought iron screen prevents the falling in or 
entrance of large material in the siphon. 

The Clay Creek siphon of the American Beet 
Sugar Company consists of an inlet chamber and an 
outlet chamber connected by means of a reinforced con- 
crete pipe 5 ft. 8 in. in diameter. The inlet and 
outlet chambers consist of buttressed wing walls 
leading to and surrounding a vertical well 7 ft. in 
diameter. The inlet well rests on rock and the outlet 
rests on soil. Between the two wells is the reinforced 
concrete pipe 5 ft. 8 in. in diameter, 325 ft. long and 
6 in. thick. The inlet to the siphon is regulated by 
three gates. The whole structure is reinforced with 
corrugated bars. The wing walls are all of the but- 


tress type. The pipe is reinforced with ™% in. corru- 
gated bars and two old cables 1% in. in diameter. 
The circumferential reinforcement consists of hoops 
made with % in. corrugated bars 22 ft. long 
with the ends tied and lapping 21 in. These 
hoops are spaced 12 in. from center to cen- 
ter. The longitudinal bars are spaced 15 in. cen- 


ter to center. The inlet and outlet are very sub- 
stantial structures. The wing walls extend well down 
below the bed of the canal making the structure safe 
against undermining. The form used for constructing 
the conduit is made in two parts, each slightly smaller 
than a half cylinder. The upper part is separated from 
the lower part on each side by wooden wedges and a 
key block to which is fastened a strip of galvanized 
iron 4 in. wide is inserted to complete the circle. 


The M Line Siphon, Umatilla project, Oregon, 
is used to carry about 70 sec. ft. of water across a de- 
pression. The total length is 4680 ft. and the maxi- 
mum pressure head when the siphon is running at 
its full capacity is 55 ft. The pipe connecting the 
entry and outlet chambers is 47 in. inside diameter and 
2% in. thick. The pipe was moulded in advance in 
sections 8 ft. long, hauled two miles from the pipe 
yard to the location of the siphon, then laid and joined 
in the trench as described previously. 


The inlet chamber combines the entrance to the 
siphon and a division gate at right angles, so that the 
flow may be regulated and divided between the siphon 
and the other branch. The entry box to the siphon 
consists of a rectangular box 9 ft. 6 in. deep. The 
bottom of the pipe is flush with the bottom of the 
box and the top of the pipe is far enough below the 
water line to prevent the entrance of air. A wooden 
screen in front of the inlet prevents the entrance of 
large material. The inlet and outlet are tapered so 
as to form a conical entrance. A buttress wall divides 
the entrance to the inlet box into two openings which 
are regulated by means of flashboards fitting in grooves 
made in the sides of the box and buttress wall. The 
siphon pipe is provided with blow offs at all low points 
and air cocks at the higher points. The maximum 
pressure head is about 55 ft. The reinforcement used 
for the pipe consisted of 5/16 wire and the spacing was 
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computed for the different pressures for a tensile 
stress of 12,000 pounds per sq. in. The heaviest rein- 
forcement has a spacing of 1% in. 





Inlet to M Line Siphon, Umatilla Project, Oregon. 


The pipe has been entirely satisfactory although it 
has been subject to very low temperature, the mini- 
mum record being—28% degrees F. When first com- 
pleted tests were made to determine its water tight- 
ness. The loss was only % gallon per second in the 
total length of 4700 ft. The cost of the siphon was: 


Imtake, 6S ct. yGs. Of COMOCFOLE «2.2.5.0. deesen svsecs $ 1,019.99 
Ceee, ER OU: We GE GOMGPOER se... 00 sewn ce detetecs 495.52 
Cement pipe at manufacturing plant, 4680 ft. at $3.82. 17,879.53 
Hauling, excavation, backfill, joining, painting inside 


it aks diss p00 6 b.0 2 hs wb 0 ve ek we EERE SSeS Cee nwss 5,921.29 
SS sls co 56 b.6nb 0 sed hc moles WHEbES Cap sedue 706.43 
Engineering and administration ...........eeeeeeeeee 4,456.38 

$30,479.14 


On the Belle Fourche project, South Dakota, three 
siphons were constructed in the summer of 1908. The 
Belle Fourche River siphon is 5 ft. inside diameter, 
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3600 ft. long and has a pressure head of 65 ft., the 
outlet being 30 ft. lower than the inlet. The White- 
wood siphon has an inside diameter of 6 ft., is 395 ft. in 
length and has a pressure head of about 16 ft. The 
Anderson siphon is 7 ft. inside diameter, 477 ft. long, 
with a head of about 70 ft. and the outlet is 5 ft. lower 
than the inlet. 


The siphons are all 8 in. thick and reinforced with 
square twisted steel bars. The circumferential bars 
vary in size and spacing according to pressure. The 
sizes are % and % in. bars and the spacing ranges 
from 12 in. for the maximum spacing to 4% in. The 
longitudinal reinforcement in all three siphons con- 
sists of % in. twisted steel bars spaced about 12 in. 
apart. The twisted steel bars for the circumferential 
hoops were bent and securely fastened by welding. 
The longitudinal rods were overlapped 20 in. at the 
ends and tied with wire. All intersections were 
wrapped with wire. 

The concrete was machine mixed and composed 
of Portland cement, sand and gravel in the propor- 
tion 1 :2% :334, with 20 to 22 per cent of water. 
One sasee of cement was considered equal to 3.75 
cu. ft. The sand was screened to exclude pebbles 
larger than.%4 in. in greatest dimension. The gravel 
and crushed rock was screened to pass through 1 in. 
circular holes and was also screened to exclude sand 
and pebbles less than % in. in greatest dimension. The 
concrete was laid wet and worked with suitable bars 
to expel the air. 
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The trench was excavated carefully to the neat 
lines required and the final trimming was made not 
more than a few hours in advance of placing the con- 
crete. Where necessary the trench is drained. The 
steel skeleton was built in the trench around the in- 
side form. For one of the siphons, the Belle Fourche 
Siphon, Blaw collapsible steel forms were used. For 
the other two siphons special forms designed by the 
project engineer were used. These forms were made 
of lumber in several parts which could be bolted to- 
gether and each part was small enough to pass though 


2365". 
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miles down stream from another very important and 
interesting siphon, the Sosa siphon. Although this 
siphon of Albelda is a work of less magnitude than 
the Sosa siphon, it is technically much more impor- 
tant and interesting because of the greater pressure, 
larger diameter, and the absence of a steel tube to 
insure water tightness. The Sosa siphon is 3340 it. 
long, consisting of twin pipes of reinforced concrete 
12.47 ft. in diameter and subject to a maximum pres- 
sure head of 85 ft. The Albelda siphon is 2363 ft. long 
and consists of a single pipe of reinforced concrete 13.12 
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Details of Albelda Siphon—Spain. 


the erected form ahead of it. These forms have worked 
very satisfactorily. The work was done continuously 
and at a great deal less cost than the lowest bid the 
government could get from contractors. 
“The total cost for the Belle Fourche River siphon, 
3565 ft. long, 5 ft. in diameter, under a maximum pres- 
sure of 65 ft., with an average head of nearly 50 ft., 
was $59,310. The reinforced concrete work cost $41,- 
929 or $18.92 a cu. yd., the remainder includes cost of 
excavation, trenching and backfilling, etc. Cement cost 
from $2.15 to $2.43 a barrel, f.o.b. Belle Fourche and 
had to be hauled sixteen miles. The haul of gravel 
was one mile. The steel cost was $.024 per pound 
f.o.b. Belle Fourche. 

The reinforced concrete siphon of Albelda is 
located in the province of Huena, Spain, on the irri- 
gation system of Aragon and Catalogne, seventeen 


ft. in diameter and subject to a maximum pressure 
head of 97 ft. The most important difference between 
the two is in the design of the reinforcement. The 
twin pipes of the Sosa siphon consist of 158 sections 
21.32 ft. long, joined by expansion joints. The rein- 
forced concrete shell was made on a steel tube about 
Y% in. thick covered with a concrete layer 5.9 in. 
thick, reinforced with T bars, and an inside coat of 
reinforced mortar .87 in. thick. In the Albelda siphon 
there are no expansion joints and no steel tube to 
insure impermeability. The construction of this siphon 
was in charge of Mr. Mariano Luina, who was also 
engineer in charge of construction of the Sosa siphon. 
Mr. Luina has very kindly furnished the information 
given herewith. 

The conduit is 2380 ft. long between the inlet and 
outlet chambers and subject to a maximum pressure 
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head of 97 ft. To empty the siphon a channel carries 
the water from the blow off at the lowest point in 
the siphon for a distance of 1000 ft. down stream, 410 
ft. of this channel being covered. The conduit proper 
is a single reinforced concrete pipe 7.87 in. thick, sup- 
ported up to its horizontal diameter on a concrete 
cradle. As it was expected that there would be more 





Albelda Siphon—Spain. 





Reinforcement in Place, 


or less leakage through the pipe, the cradle was given 
a peculiar shape designed to collect the seepage water 
and prevent it from softening and washing away the 
foundation. 


This cradle is made of porous concrete and com- 
prises a system of drains intended to collect and carry 
away all water percolating through the pipe and 
through the porous concrete of the cradle. On the 
right side of the cradle is the main collecting gallery. 
In the upper part of this gallery drain holes 3 ft. 3 in. 
deep, 16 in. long and 6 in. wide, spaced 4 ft. apart 
connect the gallery’ with a longitudinal semi-circular 
groove in the top of the cradle, in which the water 
percolating through the upper portion of the conduit 
collects. On the left side between the outer face of 
the cradle and the wall of the trench is a space of 
10 in. filled with loose rock. The lower end of this 
loose rock drain rests on a concrete floor and is con- 
nected to the collecting gallery by a series of trans- 
versal grooves 4 in. wide and 3.14 in. high, running 
across the concrete floor and spaced 4 ft. apart. This 
concrete floor slopes towards the collecting gallery 
and has a thickness varying from about 7 in. at the 
collecting gallery to about 8% in. at the foot of the 
loose rock drain. To keep the grooves opened when 
building the cradle, each groove was covered with 
a metal plate 5/16 in. thick. To drain the upper half 
of the conduit, it is covered with an 8 in. layer of 
broken rock. The concrete cradle was made of very 
porous material so that the water percolating through 
the lower half of the conduit would find an easy pass- 
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age into the drains. The concrete used consisted of 
about 1 part of cement to 4% of sand and 8% parts 
of gravel passed through a 2% in. screen. To examine 
the main collecting gallery tubular openings were pro- 
vided each 197 ft. 

The shell of the pipe is made up of 7.28 in. of con- 
crete in which the reinforcement is imbedded and of 
an inside plaster lining of cement mortar .59 in. thick 
giving a total of 7.87 in. The reinforcement consists 
of 124 longitudinal round rods spaced about 4 in. 
apart, and of circumferential bars of T shapes and 
tied at their intersection to the longitudinal rods with 
wire about 1/16 in. in diameter. Each circumferential 
T bar has an exterior diameter of 13.4 ft. and is com- 
posed of two halves but-joined together with six rivets. 
The reinforcing steel has an ultimate strength of 37,000 
pounds per sq. in. and its working strength was as- 
sumed at 14,200 pounds per sq. in. The concrete used 
for the conduit was a mixture of about 1 part of Port- 
land cement to 1.28 parts of sand, 2.56 parts of gravel 
under 1% in., and .53 to 1.00 part of water, all bv 
volume. The interior lining was made of equal parts 
of cement and coarse sand. 

The interior forms were made in collapsible sec- 
tions and in several parts so designed that a section 
could be taken apart and passed through the interior 
of the erected forms ahead. When completed the 
upper half of the conduit was surrounded with loose 
rock and covered with an earth fill. The concrete work 
was commenced on the 26th of November, 1908, and 
the main part of the siphon was completed on the 
6th of March. The interior and all accessory works 
were completed on the 4th of April. The water was 
turned into the siphon and the conduit was tested on 
the 24th, 25th and 26th of May. The specifications 
required that the loss should be not greater than 1.32 
gallons per second, diminishing to .79 gallons per sec- 
ond at the end of two months. The tests showed 
that the total seepage loss under the full head was only 





Sosa Inverted Siphon—Spain. 


.105 gallons per second, or about one-twelfth of the 
expected loss, and this diminished to 1/24 the following 
days and continued diminishing. The official inau- 
guration was held on July 8th and was attended by the 
Minister of Public Works. 
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PIERSON, ROEDING & CO. 


A Representative Western Electrical Establishment 
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San Francisco Office. 
Rialto Building 


Pierson, Roeding & Co., the well-known manu- 
facturers’ representative, has in the past two years 
expanded rapidly to meet the growing business of the 
electrical field on the Pacific Coast. This company 
has a somewhat unique position in that it specializes 
entirely on materials entering into the construction 
and maintenance of electric railways, power transmis- 
sion lines, underground conduit systems, hydraulic 
equipment, and storage batteries. It is active in this 
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field in all of the states west of the Rocky Mountains, 
as well as in British Columbia and the Hawaiian 
Islands. 


The present extensive organization is the devel- 
opment of an agency business founded sixteen years 
ago by Mr. Jno. Martin and operated for a number of 
years by Jno. Martin & Co., handling electrical lines 
exclusively, and by the Martin Pipe and Foundry Com- 
pany, who dealt extensively in cast iron water, gas 
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Private Offices, 


Private Office, 


and soil pipe. Since the inception of the business, it 
has been the policy of the founder, as well as the man- 
agement of Pierson, Roeding & Co., to confine their 
efforts to the development of high-grade specialties 
only. The prominent part which Jno. Martin & Co. 
and Pierson, Roeding & Co, have taken in the pioneer 
work in the electric power transmission and electric 
railway fields on the Pacific Coast is too well known 
to require special mention. 


The growth of the business has necessitated the 
establishment of various branches on the Pacific Coast, 
and in addition to commodious headquarters on the 
ground floor of the Rialto Building, 118-130 New Mont- 
gomery street, San Francisco, the company now main- 
tains branch offices in Seattle, Colman Building; Port- 
land, Spalding Building, and Los Angeles, Pacific 
Electric Building. 


Owing to the recent res- 
ignation of Mr. S. K. 
Colby, Vice-President, 
there has been a reorgan- 
ization in their personnel. 
While Mr. Colby will no 
longer be identified with 
the Pacific Coast organiz- 
ation, he will retain his in- 
terest and remain a direc- 
tor as heretofore. 
S. K. Colby 


Mr. H. R. Noack retains the position of President 
of the company. After leaving the University of Cali- 
fornia in 1898, Mr. Noack accepted a position with Mr. 
Martin and since that time has been identified without 
interruption in the development of the present large 
business of the company, 
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Auditing Department. 


The position of Vice-President has been accepted 
by Mr. Thomas Finigan, until recently Purchasing 
Agent of the United Railroads of San Francisco. Dur- 
ing his association with the United Railroads, Mr. Fin- 
igan has made a host of friends, whose well wishes 
have followed him into his new position. 

The Treasurer of the company is Mr. George R. 
Murphy, who is also in charge of the Storage Battery 
Department. Mr. Murphy was graduated from Colum- 
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bia University and then became associated with the 
Metropolitan Street Railway of New York on power 
station work. In 1900 he entered the employ of the 
Electric Storage Battery Company as engineer of the 
operating department in the New York office. In 
1903 he was placed in charge of the operating and con- 
struction departments on the Pacific Coast, which posi- 
tion he held until his association with this company in 
1909. 

The Financial Department of the company is in 
charge of the Secretary, Mr. Geo. P. Dahle, who has 
been actively associated with the company and its 
predecessors for the past twelve years. 


The Los 


of the 


Angeles branch 
company is in 



















charge of Mr. A. L. 
Havens, who has been 
identified with electrical 


interests since his gradua- 
tion from Dennison Uni- 


versity in 1895. After leav- 
ing the university, Mr. 
Havens was _ associated 


with the Western Electric 
Company, Chicago, and 
later with the Kilbourne 
& Clark Company of Seat- 
tle, and then with the 
Ohio Brass Company in 


Display Room. 
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Exide Battery 


their Chicago office, which position he left to assume 
his present duties in Los Angeles. 


The Portland office is in 
charge of Mr. S. Herbert 
Lanyon, who has made an 
enviable reputation as a 
designing and construc- 
tion engineer in connec- 
tion with large industrial 
plants. 





S. H. Lanyon 
Mr. N. H. Silver, the man- 
ager of the company’s 
Seattle office, was for a 
number of years associ- 
ated with the Fort Wayne 
Electric Works, and later 
took charge of the manu- 
facturing department of 
Agutter-Griswold Com- 
pany at Seattle, which po- 
sition he resigned to take up his present work. 

Much of the success of the company has been 





N. H,. Silver 


Department, 


attributed to the special service rendered in the work 
in which it is engaged, and made possible by the care- 
ful segregation of its lines into departments. Each 
department has been placed in immediate charge of 
a specialist in his line. The President of the company, 
Mr. H. R. Noack, is in charge of the Transmission 
Department, while the Railway Department is man- 
aged by the Vice-President, Mr. Thomas Finigan. 


TheCanand Truck Depart- 
ment is under the man- 
agement of Mr. Ford A. 
Richards, who requires no 
introduction to the rail- 
way companies on the 
Pacific Coast nor in the 
Middle West. Mr. Rich- 
ards was associated for a 
number of years with the 
Peckham Manufacturing 
Company and later joined 
the forces of The J. A. 
Hanna Company and 
made a specialty of the sale of electric cars and 
trucks. He resigned this position to accept the man- 
agement of the Car and Truck Department of this 
company, representing The J. G. Brill Company and 
subsidiaries on the Pacific Coast. 





F. A. Richards 
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An Underground Conduit 
Department is maintained, 
at the head of which is 
Mr. C. G. Gauntlett, 
whose experience covers 
this class of work both 
abroad and in the United 
States. Mr. Gauntlett was 
for a number of years 
associated with Siemens 
ros. & Co, Ltd., at their 
London office. He was 
later connected with the 

<_ Pacific Gas & Electric 
Company at San Francisco as Construction En- 
gineer in the Underground Conduit Department, unti! 
he assumed his present duties. 





An important part of the 
company’s business is in 
the sale of poles and 
cross-arms. The manage- 
ment of this department 
is in charge of Mr. F. L. 
McGillan, whose training 
in the pole business was 
obtained with the Valen- 
tine Clark Company of 
Chicago, when he was in 
charge of their numerous 
pole yards as General Su- 
perintendent. In 1907 he 
was tendered and accepted the office of Vice-Presi- 
dent and General Manager of the California Pole and 
Piling Company, with headquarters at San Francisco, 
which office he resigned to take charge of his pres- 
ent department. 





ae 


F. L. McGillan 





The Hydraulic Depart- 
ment is in charge of Mr. 
E. G. Dewald, whose 
identification with the de- 
Signing and engineering 
of many of our most 
prominent hydroelectric 
plants has established his 
reputation as second to 
none in this line of work. 





E, G. Dewald 


The Purchasing and Ship- 
ping Departments are 
under the supervision and 
control of Mr. James G. 
Reed, whose long associa- 
tion with the Southern 
Pacific Company gave him 
a broad experience in 
transportation details. 

An important adjunct of the company’s Pacific 
Coast business is the maintenance of an Exide Battery 





J. G, Reed 
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Depot for the manufacture and repair of electric stor- 
age batteries. A corps of storage battery engineers is 
also maintained for the construction and inspection of 
power and vehicle batteries. The Exide Depot Depart- 
ment occupies a separate building on Howard street, 
from which point the company’s entire Pacific Coast 
business is served. 





Exide Battery Depot, 


A warehouse is maintained at San Francisco, at 
which an endeavor is made to carry a sufficient stock 
of transmission line materials, underground ‘conduit 
and railway supplies to take care of the requirements 
of all of the company’s sales offices. 


PROTECTING CROPS BY TELEPHONE. 

A novel application of the rural telephone to one 
phase of farming conditions has been made by a Wood 
River Orchard Company operating fruit orchards near, 
Weiser, Idaho. It is a well known fact that one night 
of frost may spoil an entire season’s crop. The Wood 
River Company having this in mind decided to take 
measures whereby they could get ample warning of 
the approach of frost and make preparations in time 
to ward off its bad effects on the apple crop. 

Thermometers of the dial type are placed in each 
of the four corners of the valleys. On each dial face 
there is a platinum contact which can be moved to any 
point on the dial, while another contact point is 
located on the indicator needle. For orchard use the 
dial contact point is placed at about 45 degrees Fahren- 
heit. When the temperature drops to this point, the 
two contact points come together and close a local cir- 
cuit. In this local circuit there is an interrupter or 
pole changer arranged to send an alternating current 
over wires which connect with a sectional unit type 
switchboard at the main office of the company. This 
alternating current operates a signal on the switch- 
board and indicates to the operator that frost is near 
at hand. As the thermometers are placed at the four 
cardinal points of the compass it become a simple mat- 
ter to determine from what direction the frost is com- 
ing. The switchboard operator having received the 
signal, calls each of the orchard men who would be 
effected by the frost, 
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An easement is a curve used in engineering 
design to avoid any sudden change in the direction 
or acceleration of moving masses. 
It is the process that gives gradual 


Tact guidance to minimize the shock 
resulting from change in mass 
motion. Such is the transition curve in a railway 


track, which lessens the force of impact in passing 
from a tangent to a turn. The dash-pot of a steam 
engine is likewise intended to eliminate vibration in 
the machine parts. Hydraulic pipe lines are con- 
structed with easement curves to connect straight 
runs to circular arcs. The guiding vanes in pumps 
and turbines are but easement curves. Even the flex- 
ibility of electric transmission would theoretically 
require the absence of sharp turns, as otherwise there 
is an apperciable loss of power in sudden bends. 

The theory of easements seems to be but a part of 
the great law of Nature that recognizes the ineffi- 
ciency, if not the impossibility, of a cataclysm. We 
see this law exemplified in the long continued detrital 
accumulation that builds the sand bars, and in the 
accumulative accretion that develops animal and plant 
life. Even the cataclysm is due to slow and gradual, 
but incessant, changes that ultimately seek violent 
vent, unless easement is provided. 

A great invention, that appears to come with the 
suddenness and the brilliancy of an unpredicted comet, 
has been a long time materializing in the minds, not 
only of the inventors, but of many others before, who 
have provided the curves of easement. 

In business, as in mechanics and Nature, there 
are certain easements that make smooth its course. 
The home and school training of a lad are but the 
easement curves that prepare him for the buffetings of 
business. The polish possessed by one from whom the 
crudities and rough edges of individual personality 
have been worn is an easement curve to success. Tact 
and diplomacy in the central station man are the ease- 
ments that smoothly guide a business through indus- 
trial turmoil. A business conducted in obedience to 
these principles, like a ship of good “lines,” will make 
better progress and avoid the shocks which come from 
abrupt changes. 

Tact originally meant the sense of physical touch, 
but gradually it has become restricted in meaning to 
the exercise of the sense of touch with reference to 
human character; that rare combination of courtesy 
and justice which constitute skill in dealing with men. 
To define it is as difficult as to impart it. It may be 
observed in every successful employee of a public ser- 
vice corporation, for tact is as necessary as is a knowl- 
edge of the business. 

Frictionless contact with consumers is as impossi- 
ble as frictionless bearings in machinery. A judicious 
application of tact will minimize the effects of such 
friction, lubricating any irritating conflict of opinion 
and making smooth the course of business. When 
used too copiously; however, in the form of “jolly” its 
insincerity becomes manifest and its beneficial results 
nullified. 
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A piece of grit sometimes gets into the best regu- 
lated machinery, and all the oil in the can is not as 
effective as a general cleaning that removes the com- 
plaint. Prompt action on legitimate complaints pre- 
vents much damage. These should not be confounded 
with the imaginary troubles of the chronic complainer 
which, like the squeak in the engine that came only 
with the presence of the ventriloquist, causes unnec- 
cessary trouble. The public has become educated to 
expect good service, whether of gas, electricity, water, 
telephone or transportation facilities. The first 
requisite in meeting this expectation is tact. 


A clear understanding of the fundamental princi- 
ples underlying the action of hydraulic machinery is 
essential to every engineer. These 
principles are so simple and so eas- 
ily comprehended that they form 
the basis of many analogies in the 
explanation of more involved phenomena. Hydraulics 
deals water in motion. The power developed 
by moving water depends upon its weight and velocity, 
which is found from the volume and the distance 
through which it has moved. Hydraulic machinery 
may be classed under two general heads: machines 
which move water, and machines which are moved by 
water. The second class includes not only water 
wheels and turbines, in which the action of the water 


Hydraulic 
Power 


with 


is largely due to kinetic energy, but also those devices 
in which the static pressure of water 1s employed to 
do useful work. 

Nature's greatest force is that exerted by solar 
energy. Whether available in plants as food, in the 
earth as fuel, or in the air as potential electricity or 
hydraulic head, the heat from the sun is the source 
of man’s every power. It is not surprising, therefore, 
that the ancients worshiped the sun as a god. It sup- 
plies the heat to vaporize the water and then raise 
it to great heights as clouds. ‘They act as storage 
reservoirs until condensation takes place on the moun- 
tain sides. Like many other forms of energy, its 
utilization is inefficient. Means of harnessing the 
energy liberated by the condensation of water in the 
atmosphere are yet to be devised. Its strength is 
occasionally made manifest in the lightning; its beauty 
in the aurora; but the wisdom of man has yet been 
unable to control the great potentialities continually 
being dissipated without accomplishing anything. Op- 
posing the sun’s force in many respects is the force of 
gravity. The sun’s power is positive. That of grav- 
ity is negative. For gravity pulls down what the sun’s 
rays have raised. While these two forces are univer- 
sal, yet they do not become available for the produc- 
tion of water power without the instrumentality of 
topographic relief. By its means the feeble efforts of 
tiny streamlets are concentrated into the great power 
of mighty rivers. It also gives to water the head by 
virtue of which power is developed. A small quan- 
tity of water under a great head is just as powerful 
as a great quantity under a small head. 
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For countless ages the tremendous energies of the 
world’s water power ran riot. They did nothing ex- 
cept wear away the surface of the earth and dash 
themselves in futile spray. The kinetic energy of the 
waterfall was an unknown possibility until man tried 
to restrain it. Then it was found that hydraulic power 
could be obtained by interrupting the great cycle 
through which water is continuously moving. This 
motion is as near to being perpetual as any that man 
can use. “It is as old as the hills,” as eternal as the 
sun, and as ceaseless as the law of- gravitation. 


A toast recently given at a banquet “Here’s to 
mathematics! May it never be of any use to anybody,” 
indicates an unfortunate feeling of 
antipathy for figures that exists in 
the minds of many practical men. 
Most of them are unconsciously 
making daily use of methods and machines whose first 
principles were deduced by mathematicians. The 
micrometer with which they measure their work and 
the glasses they may wear are alike dependent upon 
the mathematician for their correctness. This antipathy 
is much akin to the scorn for theory in general and is 


Defense of 
Mathematics 


one exception to the old adage “familiarity breeds con- 
tempt.” The sentiment is turned to one of respect 
when we consider how soon this world of ours would 
go awry if astronomers could not give us the time, if 
bankers could not account for our money and if engi- 
neers built bridges by guess work. 

The relation between the mathematician and the 
mechanic is much like that between the explorer who 
discovers a country and the settler who develops it. A 
mathematical calculation, once made, blazes the trail 
of those who come after. 

Like any tool it gives the best results when skill- 
fully used. A mistake in numerical substitution in a 
trigonometric formula may be as disastrous as putting 
the decimal point in the wrong place. It requires judg- 
ment to decide how far to carry the refinements of a 
calculation which involves several approximations. It 
is usually an accident if actual results coincide with 
those predicted by figures. An indicator card on a 
steam engine is seldom the duplicate of the one plotted 
from a formula, but the latter can be easily made 
before going to the expense of manufacturing what 
may prove to be a poor machine. 

An interesting example of how two methods may 
give much the same result is afforded by European and 
American designs of water wheels. The early Ameri- 
can wheels, particulaly those of the impulse type, 
were an experimental attempt to produce a machine 
that would get the most power from the water and that 
would wear the longest. German and Swiss engineers 
designed their wheels in accordance with the mathe- 
matical laws of hydraulic flow in turbines, the purpose 
being to minimize the velocity of exit and to reduce to 
the lowest possible value the shock of the entering 
water. In practice the American type has proved as 
efficient as the European, the design being nearly iden- 
tical in some cases, one thus confirming the other. 
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ITEMS FOR THIS DEPARTMENT ARE SOLICITED FROM ALL READERS 


Donald E. Campbell of the Vote-Beger Company, La 
Crosse, Wisconsin, is in Seattle. 

J. B. Price of the Sturdevant Vacuum Company, Boston, 
spent a week in Seattle recently. 

H. R. Noack, president of Pierson,Roeding & Company, 
San Francisco, has left for a trip through the East. 


Cc. E. White of the Holophane Company, General Electric 
Company, Cleveland, Ohio, was in Seattle last week. 

W. G. Carey, manager of the General Electric railway sup- 
ply department, Schenectady, was in Seattle some days ago 
on a business trip. 

H. T. Robescheit of the Westinghouse Lamp Company, 
previously in the Spokane office, has been transferred to the 
San Francisco office. 

C. V. Aspinwall, city salesman of the Westinghouse Elec- 
tric & Manufacturing Company, Seattle, attended the Rose 
Carnival in Portland. 

G. A, Richardson. superintendent of railway, Puget Sound 
Traction, Light & Power Company, Seattle, is in Boston and 
will visit Chicago before his return. 

R. J. Bird, sales manager of the Western Wood Preserv- 
ing Company, of Log Angeles, has completed a tour of the 
south coast and San Joaquin territory. 

Morton Ramsdell, sales manager of the Puget Sound Trac- 
tion, Light & Power Company, who has been in the East for 
about six weeks has returned to Seattle. 

R. H. Griffin, manager of the Western Electric Company’s 
pole department, New York, is touring the Pacific Coast and 
is expected to arrive in San Francisco this week. 

W. C, Taylor of the General Electric Company at Schen- 
ectady, who has been doing work in California oil fields for 
the past few months, left for the Bast this week. 


O. N. Wiswell, superintendent of the Puget Sound Trac- 
tion, Light & Power Company plant at Snoqualmie, Washing- 
ton, has returned from a two weeks’ vacation in Spokane. 


Frederick S. Pratt, vice-president of the Stone & Webster 
Management Association, has arrived in Seattle from Boston 
and will be in the Puget Sound district for about a month. 


F. H. Leggett, manager of the Western Electric Company, 
has just returned from a trip through the Pacific Northwest 
and reports bright prospects along business lines in that 
section. 


Wm. E. Roos of the Western Wood Preserving Company, 
of Los Angeles, will shortly establish his headquarters in 
San Francisco, where he will devote his time to the interests 
of the company. 

Prof. Philip S. Biegler of the school of engineering of the 
University of Montana, Missoula, Mont., will spend the sum- 
mer in the engineering offices of the Washington Water 
Power Company, Spokane, Wash. 


C. Heise, manager of Westinghouse Electric & Manufac- 
turing Company, San Francisco, returned the first part of 
the week from Chicago, where he has been in attendance at 
the National Electric Light Association Convention. 


W. J. Grambs, superintendent of light and power, and G. E. 
Quinan operating superintendent of the Puget Sound Traction, 
Light & Power Company, Seattle, have returned from the 
National District Heat Association conventian held in In- 
dianapolis and the annual convention of the National Electric 
Light Association held in Chicago. 
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MEETING NOTICES, 


Electrical Development and Jovian League—San Francisco. 

Officers and committees in full for the term ending De- 
cember 31, 1913, were announced as follows: President, W. 
S. Berry; Vice-president, W. F. Neiman; Sec.-Tres. E. B. 
Strong; Executive Committee—W. L. Goodwin, F. Watts, H. 
R. Noack, F. J. Cram; Entertainment—A. Rowe, R. L. Wal- 
don, Ed. Whaley; Membership—W. R. Dunbar, A. E. Dren- 
dell, J. G. DeRemer; Ways and Means—C. C. Hillis, C. F. 
Butte, T. E. Bibbins; Finance—C, E. Wiggin, W. W. Hans- 
com, S. J. Lisberger; Grievance—Louis Levy, S. P. Russell, R. 
J. Holtermann; Good Fellowship—G. I. Kinney, 8S, J. Walton, 
A. H. Halloran; Publicity—A. H. Halloran, J. W. Redpath, 
G. L. Bayley; Legislative—H. V. Carter, Garnett Young, C. 
Heise; Retail Trades—L. Levy, W. D. Kohlway. 

On vote it was decided the League should take a two 
months’ vacation from July 1 to September 1, 1913, on account 
of many of the members being away during the summer 
season, 

The meeting was then turned over to the Contractors, 
it being their day to take charge of the entertainment. Un- 
the guidance of W. S. Hanbridge, secretary of the Electrical 
Contractors’ Association, a very delightful hour was passed. 
Mr. C. F. Butte told of the electrical installation at the new 
city and county hospital, illustrating his talk with stereop- 
ticon pictures. M. F. Delew also gave a few remarks on 
indirect lighting. Added to the foregoing was a drawing 
contest in which G. F. Belden won an electric iron; W. S. 
Coleman, a toaster; A. E. Drendell, electric pocket lamp; H. V. 
Carter, cigar lighter, and W. S. Taylor, an electric comb. 


Oregon Society of Engineers. 


A special meeting of the Oregon Society of Engineers 
was called Monday evening, June 9th, 1913, at their club 
rooms, 247% Stark street, for the purpose of endorsing an 
engineer as a candidate for City Engineer of Portland, to 
serve under the new commission form of government, After 
a lengthy discussion the matter was referred to the Execu- 
tive Board of the society. 


Semi-Annual Convention Oregon Electrical Contractors’ Asso- 
ciation, Portland, Oregon. 

At 8:00 P. M. Monday evening, June 9, 1913, the Oregon 
Electrical Contractors’ Association met in the Portland Rail- 
way Company’s hal] at First and Alder streets. Mr. J. L. 
Bradfield, northwest representative of the National X-Ray 
Reflector Company, gave an illustrated lecture on “Indirect 
Lighting.” His talk covered the history and development of 
the indirect system of lighting. He also showed several 
modern installations and gave data in regard to same. Mr. 
F. H. Murphy, illuminating engineer of the Portland Railway, 
Light & Power Company, and Mr. J. C. English of the J. C. 
English Fixture Company discussed Mr. Bradfield’s lecture. 


Portland Electric Club. 


F. D. Hunt, traffic manager of the Portland Railway, 
Light & Power Company, was elected president of the Port- 
land Electric Club at its annual meeting held on Wednesday 
night. The Electric Club was organized four years ago and 
is made up of employees of the street railway and electric 
light company. B. S. Josselyn, the retiring president of the 
Portland Railway, Light & Power Company, gave an informal 
address. The officers chosen for the ensuing year were as 
follows: Vice-president, J. R. Wood; secretary, W. T. Buch- 
anan; trustees, A. P. Campbell, Fred Cooper and G. J. Kelly. 
The meeting was well attended. 
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Oregon Technical Club. 


The regular Monday meeting of the Oregon Technical 
Club was devoted to a reception of the visiting architects 
who were in attendance at the Third Annual Convention of 
the Architectural League of the Pacific Coast. Mr. Edgar M. 
Lazarus, president Oregon Chapter A. I. A., gave a short 
address of welcome to the guests of the club. Mr. D. O. 
Lively, head of the Live Stock Department of the Panama- 
Pacific International Exposition, briefly outlined the ideals of 
the exposition and the work so far accomplished. Mr. Whit- 
tier, of Washington, D. C., editor of the Journal of American 
Institute of Architects, spoke on the ease with which Port- 
land could avoid the serious and expensive mistakes of older 
eastern cities, by now adopting some definite plan for hand- 
ling the traffic of the future. Other speakers were Mr. Frank 
Logan, president of the Portland Architectural Club, and Mr. 
C. M. Lewis, editor of the Pacific Builder and Engineer of 
Seattle. About 100 members and guests were present. Mr. 
W. H. Graves was chairman of the day. 


Electrical League of Southern California. 

At the regular meeting of the League held in the Angelus 
Hotel, June 17th, Mr. O. O. Reynolds, president of the 
Board of Public Utilities, gave a talk on “Some Unsolved 
Public Utility Problems.” The last meeting of the League 
until September will be held on June 24th. Mr. Paul Shoup, 
president Pacific Electric Railway, will speak on “Transporta- 
tion.” 


Seattle Electric Club. 


The Electric Club of the Puget Sound Traction, Light & 
Power Company, Seattle, held its annual meeting at the 
Rathskeller on the evening of June 10. Dinner was served 
and officers elected for the ensuing year. F. M. Hamilton 
was electetd president, L. A. Wallon, vice-president, and D. P. 
Pierce, secretary-treasurer. Members to the number of 135 
were present. Meetings are held every two weeks during 
the winter months. The purposes of the club are social and 
educational. 


Washington Stone & Webster Club. 


The Stone & Webster Club of Washington held its annual 
meeting on the 29th day of May. W. J. Grambs of Seattle 
was elected president and Donald C. Barnes of Everett, Louis 
Bean of Tacoma, Leslie R. Coffin of Bellingham and A. L. 
Kempster of Seattle were elected vice-presidents. E. A. 
Batwell was re-elected secretary and F. O. Straight treasurer. 
The trustees are: John Hickok Jr. of Bellingham, W. E. 
Best of Seattle, B. T. Longmo of Tacoma and George Newell 
of Everett. 


Cooperstown Convention of A. |. E. E. 
Following is the program of the Thirtieth Annual Con- 
vention of the American Institute of Electrical Engineers to 
be held in Cooperstown, N. Y., June 23-27, 1913: 


Monday—Reception and Dance, Hotel O-te-sa-ga, 9:00 p. m. 

Tuesday—President’s address, 10:00 a. m. Introduction of 
President-elect C. O. Mailloux. Telegraphy and Telephony 
Committee; Electrochemical Committee; Educational 
Committee, 8:00 p. m. 

Wednesday—High-Tension Transmission Committee, 10:00 
a.m, Industrial Power Committee, 2:00 p. m. Board of 
Directors’ meeting, 8:00 p. m. 


Thursday—Power Station Committee, 10:00 a. m. Electric 
Lighting Committee. Meeting of Executive Committee 
on Organization of International Electrical Congress, 
San Francisco, 1915. Afternoon, Presentation of Edison 
Medal, 8:00 p. m. Conference of Officers and Section of 
Institute Affairs, 8:30 p. m. 


Friday—Electrophysics Committee, 10:00 a. m. 


JOURNAL OF ELECTRICITY, POWER AND GAS 591 


NEWS OF CALIFORNIA RAILROAD COMMISSION. 


Upon request of applicant, a decision was rendered dis- 
missing the application of the Southern Sierras Power Com- 
pany for a certificate of public convenience and necessity to 
serve the city of Redlands. 

The city of Burbank has applied for authority to pur- 
chase property of the Miradero Water Company for $20,000. 

The city of Fullerton has applied for authority to pur- 
chase the water system of the Fullerton Domestic Water 
Company for $80,000. 

A supplemental order has been issued granting authority 
to the Southern Counties Gas Company to issue $4000 of 
bonds. 

A supplemental order has been issued granting authority 
to the Tulare County Power Company to pledge $23,000 of 
bonds as collateral security for a loan of $17,212.57. 

The Oakland, Antioch and Eastern Railway has applied 
to the Railroad Commission for authority to issue $1,000,000 
of 5 per cent bonds. The money is to be used in the comple- 
tion of the road from Bay Point to Sacramento. 

The Central California Gas Company has applied for au- 
thority to issue $10,000 of money heretofore authorized for 
a gas holder, for other apparatus and machinery for its gas 
plant at Visalia. 

The Home Telephone and Telegraph Company of Chino 
has applied for a certificate of public convenience and neces- 
sity to construct and operate a telephone and telegraph sys- 
tem in the city of South Pasadena. 

The Oro Electric Corporation and the Oro Development 
Company have filed an application with the Railroad Com- 
mission for authority to issue $1,000,000 of bonds. The Com- 
mission is asked also to confirm the sale by the corporation 
of $686,000 of its bonds. 


NEWS OF OREGON STATE RAILROAD COMMISSION. 


The commission has announced that it would hear evi- 
dence July 9th in the Multnomah court house in the case-of 
Wright & Dickinson, proprietors of the Oregon Hotel, against 
the Pacific Telephone & Telegraph Company, and the Home 
Telephone Company. An interchange system in the hotel 
to obviate having two telephones in each room is the question 
at issue. 

The commission has issued an order that the Portland 
Railway, Light & Power Company on its Estacada branch 
hereafter shall check the baggage of passengers the same 
as other railroads. 

The commission won before the United States Supreme 
Court in the Milwaukee and Oak Grove fare. The 
order of the Commission, reducing the fare between Port- 
land and Milwaukee from 10 to 5 cents and between Portland 
and Oak Grove from 15 to 10 cents, has been approved by the 
United States Supreme Court, as has the order requiring the 
Portland Railway, Light & Power Company to grant to citi- 
zens of these two suburbs the same transfer privileges in 
Portland as are granted to residents of Mount Scott. The 
former matter has been unsettled for five years. 


CONVENTION SOUVENIRS. 


Cutler-Hammer Control in Chicago is the title of a little 
booklet issued by the Cutler-Hammer Manufacturing Company, 
for delegates to the 1913 N. E. L. A. convention. Beginning 
with the Medinah Temple, which was the center of the con- 
vention, this booklet describes office building, public buildings, 
educational institutions, hotels, clubs, theatres, department 
stores, mail order houses, newspapers, commercial pri’ ** 
street railways, central stations, the drainage canal and steel 
mills, and comments on the electrical equipment used in con- 
nection with these enterprises. A map of the Chicago busi- 
ness district is inserted at the close of these interesting de- 
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scriptions. A unique “Handy Guide,” made for the pocket, 
and containing pictorial directions for reaching places of in- 
terest, completes the Cutler-Hammer Manufacturing Com- 
pany’s contribution toward making the convention visitor feel 
at home. 


LOS ANGELEC GAS & ELECTRIC CORPORATION PICNIC. 


The Los Angeles Gas and Electric Corporation enter- 
tained its employees and their families at a picnic Saturday, 
June 7, when nearly 4,000 persons were the guests of the 
corporation. Three special trains conveyed the guests from 
Los Angeles to Baldwin’s Ranch and every guest had a seat. 

The mechanical department won the morning baseball game 
from the office department by a score of 12 to 5, securing a 
silver cup donated a year ago by Mr. Walter B. Cline, presi- 
dent of the corporation. The cup was won last year by the 
office force. Another big athletic event was the tug-of-war 
for a silver trophy cup donated this year by President Cline. 
This was won by a team from the gas works, contesting with 
teams from the gas shop, the electric shop, and a combina- 
tion team made up of employees of the electrical, transpor- 
tation, and store departments. J. H. Powell of the office force 
won the high and broad jumps; A. B. Mauch of the gas works 
won the 100-yard and 220-yard dashes and the shot put; E. A. 
Boulger of the electric shop won the half-mile run; a team 
from the electric shop won the relay race. 


The children’s playground was one of the big features of 
the picnic. A section of the grounds had been set apart 
where swings and teeters had been erected and a dozen 
burros were kept busy riding the children around the grounds. 


The manner and time in which the immense crowd was 
fed reflects credit to the corporation. Every guest had been 
provided with a ticket that entitled him to a box of lunch, 
At noon the guests moved in single file past long lunch coun- 
ters where a large corps of busy waiters exchanged boxes 
of lunch for the tickets. The boxes were well filled with an 
especially appetizing lunch. At other lunch counters hot cof- 
fee was served, and at still others cornucopias of ice cream. 
Barrels of ice water, lemonade and punch were placed all 
over the ground and kept filled all day. The picnic has been 
an annual feature for four years. Everything is furnished 
free by the corporation. 


TRADE NOTES. 

The Dedrick Electric Supply Company is withdrawing 
from the electrical supply business in Portland. 

The University of Washington has just placed an order 
for 9000 feet of Johns-Manville %-in, wall fibre conduit. 

Kilbourne & Clark Manufacturing Company of Seattle 
is shipping a 100 kw. power plant to its Australian branch 
house. 

The Portland Electrical Works have obtained the con- 
tract for the Blazier Building at Third and Burnside streets, 
Portland, Oregon. 

The Fobes Supply Company, Seattle, has supplied a 500 
volt direct current, weather-proof, 14-in. bell for the Elev- 
enth street bridge at Tacoma. 

The Pacific States Electric Company, Seattle, has been 
successful in having Union metal lamp standards installed 
by the city of Cashmere, Wash. 

The 800 ton concrete building of the Portland Railway, 
Light & Power Company at Vancouver, Wash., has been 
moved to the foot of Main street. 

W. R. Hendrey & Co., Seattle, have secured the contract 
for the motor equipment in the King County rock-crushing 
plant at North Bend at approximately $2300. 
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The Morrison Hlectric Company, Portland, Oregon, has 
obtained the electrical contract for the new building on the 
southwest corner of Third and Flanders streets. 


The annual picnic of the employes and officials of the 
Puget Sound Traction, Light & Power Company will be held 
on the 25th day of June at Fortuna park on Mercer Island, 
Lake Washington. 

The North Coast Electric Company, Ltd., newly incor- 
porated, has absorbed the interests of B. C. Holst & Company 
and will conduct an electrical jobbing house, at 409-411 Cor- 
dova street, West, Vancouver, B. C. 


H. G. Behneman, manufacturers’ agent, Seattle, has de- 
livered two car loads of street railway poles, manufactured by 
the Electric Railway Equipment Company of Cincinnati, for 
the Seattle municipal street railway. 


The Bowie Switch Company of San Francisco reports an 
order this week from the Southern Sierras Power Company. 
being a further equipment of their recent line extensions of 
Bowie circuit-breakers for their 150,000-volt circuits, 

The American District Steam Company, Seattle, is making 
shipments of material for the installation of a steam heating 
plant to serve the business section of Olympia, Washington. 
It is to be in combination with the proposed electric plant. 


The Pacific Lamp and Supply Company, Seattle, agents 
for the Packard Lamp Works of Warren, Ohio, has been 
awarded the contract for supplying incandescent jamps to the 
city of Seattle for the coming year at a cost of approx- 
imately $91,000. 


City Electricians Dunlap of Portland and Howard Joslin 
of Seattle have approved the ebony asbestos wood manufac- 
tured by the H. W. Johns-Manville Company of Seattle for 
switchboards and switch bases, on account of mechanical 
strength and insulating qualities. 


Nelson Bennett, Tacoma contractor, has about completed 
the extensive tunnel on the Northern Pacific line between 
Tacoma and Portland, near Point Defiance Park. The tun- 
nel will be nearly two miles in length. General Electric mine 
locomotives and other electrical equipment were used in the 
work. 


The Seacoast Mining Company, Valdez, Alaska, will in- 
stall a 150 kw. hydroelectric plant consisting of a 290 h.p. 
turbine equipped with synchronous motors, by-pass and pres- 
sure regulator, together with governor, transformer and 
switchboard apparatus. The complete equipment was fur- 
nished by the Allis-Chalmers Company. 

The Pacific States Electric Company, Seattle branch, has 
been appointed agency for the Phillips Insulated Wire Com- 
pany’s O. K. and Parac Wires. The company in the past 
handled the products of the Phillips Insulated Wire Company 
at all of their other houses, but the Seattle appointment has 
just become effective. Stocks of both articles are now avail- 
able. 

Henry C. Moss, illuminating engineer, Seattle, has just 
completed plans and specifications for the lighting equipment 
of the 15-story office building of the Dominion Stock & Bond 
Corporation at Vancouver, B. C. He also is designing the elec- 
trical equipment for an 8-story office building to be erected 
in the same city for Credit Foncier, and for a large steam 
laundry for the Sanitary Laundry & Linen Supply Company. 

The Hallidie Machinery Company, Seattle, is supplying 
the city of Seattle with 3 Ridgway Dynamo and Engine Com- 
pany 500 kw. motor generator sets. Bach set consists of a 
2-phase, 60-cycle, 7500-volt, alternating-current, synchronous 
motor and 300-600-volt, 500-kw., 3-wire, direct-current gener- 
ator, with direct-conected starting induction motor and ex- 
citer, complete with basin bearings. The equipment is to be 
used in connection with the city lighting plant. 
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The Sitka Wharf & Power Company of Sitka, Alaska, has 
placed an order with S. Morgan Smith Company, York, Pa., 
through its Seattle agents, Bates & Clark, for a 325 h.p. water 
wheel, effective head 60 ft. The plant will be erected on 
Sawmill Creek at a point about 4% miles from Sitka and 
power will be furnished from a 3-phase 6600 volt transmission 
line consisting of No. 6 hard-drawn copper wire. A wood 
stave pipe line 42 in. in diameter and 1300 ft. long will be 
built. The 600 r.p.m. Westinghouse generator will have a 
maximum continuous capacity of 270 kw. at 90 per cent power 
factor. 


The Westinghouse Electric and Manufacturing Company 
has recently received the following orders: 

Oakland, Antioch and Eastern Railway Company, San 
Francisco, Cal., one 750-kw. synchronous motor generator set 
consisting of one 11,000-volt, 3-phase, 60-cycle motor and one 
1100 volt d.c. generator. The Pacific Gas and Electric Com- 
pany, San Francisco, Cal., three 1000-kw. synchronous motor 
generator sets consisting of 11,000 volts, 3-phase, 60-cycle 
motors and 600-volt d.c. generators. Portland Railway, Light 
and .Power Company, Portland, Ore., one 500-kw. synchronous 
motor generator set consisting of one 3-phase, 60-cycle, 720- 
r.p.m, motor ard 600-volt d.c. generator with direct-connected 
exciter and starting apparatus. 


NEW CATALOGUES. 


The Holophane Works of the General Electric Company 
has issued Bulletin No. 28 devoted to Holophane Decorative 
Shades. 


Under date of April, 1913, the National Board of Fire 
Underwriters has just issued a list of approved electrical 
fittings. Copies of this book may be obtained from the San 
Francisco office. 


The New York Insulated Wire Company has issued book- 
let No. 23 which gives prices on rubber covered wire for dif- 
ferent copper bases from 12 to 20 cents. Freight additions for 
Western points are also given. 


The Westinghouse Electric & Manufacturing Company 
has issued descriptive leaflet No. 3679 covering Electric Ve- 
hicle Battery-Charging, Switchboards and Motor Generator 
Sets, and folder 4255, devoted to Westinghouse Type PG Por- 
celain Insulators. 


The General Electrical Company has recently issued the 
following bulletins: No, A4122 devoted to Cornice Bus Arc 
Panels and Brush Are Generators; No. A-4141 describing Cen- 
tral Station Oil Switches for use on systems of voltages up to 
110,000; No. A-4109 describing Belt-Driven Revolving Ama- 
ture Alternators; and No, A-4035 devoted to Series Lumi- 
nous Are Lamps, 


The Westinghouse Electric and Manufacturing Company 
has recently issued the following bulletins: No, 3666, cover- 
ing semi-automatic elevator controllers designed for slip-ring 
a. c. motors; No. 3664 describes the application of electric 
drive to mining and milling machinery; No. 3657 is devoted 
to motors for crushing and concentrating mills; “Motors for 
Mine Hoists” is the subject of No. 3655, which contains much 
matter of interest and value. 


In a new 24-page Bulletin (No. 8502) The Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis., describe the latest 
type of Simplicity theater dimmer for two-wire and three-wire 
circuits. These dimmers are made especially for use with 
tungsten lamps and where an extremely fine regulation of 
the lamp brilliancy is desired. The Bulletin contains very 
completé description and has many illustrations. Bulletin 
8515 describing Spot Light Dimmers is also being distributed. 


The Engineering Department of the National Electric 
Lamp Association has just distributed a bulletin entitled 
‘‘Mazda Street Railway Lamps.” The bulletin gives the latest 
information concerning the lighting of street railway cars 
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by means of high efficiency Mazda lamps. It contains illus- 
trations of the lamp used in this class of illumination as well 
as of a car in which the latest car lighting scheme is applied. 
Considerable technica] data on the lamps and their perform- 
ance is given, including cost tables and performance curves. 


RATE RESEARCH. 

Within the year a new publication, Rate Research, pub- 
lished by the Rate Research Committee of the National Elec- 
tric Light Association, has entered the technical field, and is 
doing a good work in compiling and digesting the decisions 
of the courts and commissions upon matters relating to the 
public service regulation of electric properties. The publi- 
cation supplements the work of the technical papers by call- 
ing attention to all important articles which such papers pub- 
lish on the subject of rate regulation. It has been given a 
warm welcome, and the committee announces that it is already 
on a self-supporting basis. 


BOOK REVIEWS. 


€1ectric Arcs. By Clement D. Child, Ph. D. Size, 2%x7% 
in.; 194 pages; 58 illustrations; cloth binding. Published 
by D. Van Nostrand Company of New York and for sale 
at The Technical Book Shop, 106 Rialto Bldg., San Fran- 
cisco, Cal. Price $2.00. 


The author of this book, who is professor of physics at Col- 
gate University, has set forth in an orderly and logical man- 
ner the important points brought to light in modern experi- 
ments upon arcs. These experiments were performed between 
different electrodes in various environments. Thus the arc 
in air with carbon and other substances is treated followed 
by variation of pressures both greater and less than atmos- 
pheric. The mercury arc, the alternating current arc and the 
photometry of the electric arc are also discussed. A compre- 
hensive index is appended. The work involves very little 
mathematical computation and the complete foot references 
are most useful. 


Wiring Diagrams of Electrical Apparatus and Installations. 
Size: 5%x8%in; 253 pages; 439 illustrations; cloth 
binding. Edited and published by McGraw-Hill Book 
Company of New York and for sale at the Technical 
Book Shop, 106 Rialto Bldg., San Francisco. Price $2.00 


This volume contains a collection of circuit diagrams, 
representing more or less completely all branches of elec- 
trical engineering, with the exception of telephony and tel- 
egraphy. The diagrams, taken from actual practice, show 
much more than simple wiring connections. By their use it 
is possible to lay out a modern switchboard, to connect the 
apparatus and to understand the principles of operation of the 
various electrical machines. The book will be welcome to 
the engineering profession, for it will materially aid in stand- 
ardizing present diagramatic methods. It will be found use- 
ful on the shelf library of every college drafting room and 
indeed in the drafting room of the modern engineering office. 
Principles of Irrigation Engineering.—By Frederick Haynes 

Newell, Director U. S. Reclamation Service, and Daniel 

William Murphy, Drainage Engineer, U. S. Reclamation 

Service. Size, 64 x9%4 in.; 293 pages; 117 illustrations; 

cloth binding. Published by McGraw-Hill Book Company 


of New York, and for sale by The Technical Book Shop, 
106 Rialto Bldg., San Francisco. Price, $3.00. 


This book is intended primarily for the use of students 
and engineers who desire to become acquainted with the 
general principles involved in considering the feasibility of, 
and in planning, constructing and operating irrigation sys- 
tems. The book is written so as to be readily understood by 
the non-technical or practical engineer. Water supply, canals, 
drainage, reservoirs and dams are some of the leading sub- 
jects discussed. Illustrations and descriptions of many irri- 
gation systems, with approximate cost estimates of different 
systems, combined with a discussion of water rights and eco- 
nomic features of irrigation, make the book a valuable one 
for the irrigation engineer. 
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INDUSTRIAL LIGHTING WITH SUNBEAM LAMPS. 


The accompanying illustration gives an example of sat- 
isfactory and economical illumination by Mazda lamps and 
proper reflectors in the shop of the Cyclops Iron Works 
of San Francisco. This shop is 90 by 75 ft., with side walls 
27 ft. high, and to clear the traveling cranes 500 watt clear 
Mazdas and R. E. D.-518 Holophane D’Olier enameled steel 
reflectors were suspended 22 ft. from the floor; installed in 
conduit boxes with circuit wires running in conduit, fas- 
tened to the iron truss work. 

Six of these units are used 2 ft. 6 in. apart on the long 
side of the shop and 18 ft. 9 in. on the short side. Uniform 
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EDISON STORAGE BATTERY STREET CAR AT MODESTO. 


Edison storage batteries have been placed on one of the 
street cars in service between Modesto and Empire, running 
east of Modesto five miles to Empire. The trial run of the 
car was made on May 22nd, 1913, and E. M. Cutting, manager 
of the Edison Storage Battery Supply Co., went down to 
Modesto to see the car and charging plant put in operation. 
Several representative citizens made the trip. The run was 
made in 17 minutes. It was freely predicted by those who 
made the trip that this car is only the beginning of similar 
transportations to be provided at other places in the great 
level San Joaquin and Sacramento valleys. 


Shop of Cyclops Iron Works, San Francisco. 


illumination is distributed over 6750 sq. ft. of floor space at 
the consumption of 3 kw. or .44 watts per sq. ft. 

From close examination of this photograph it appears 
that a certain amount of light is coming through the sky- 
lights, but this is not true, as the picture was taken at 6 
p. m. on January 14th, when, of coursé, total darkness pre- 
vailed outdoors. It can be seen that the underside of some 
of the steel girders above the reflectors are lighted, which 
shows the advantage of having painted white side walls 
which diffuse a certain amount of light in an upward direc- 
tion. 

In the offices, drafting rooms, etc., tungstoliers, Holo- 
phane prismatic glass, xena veluria reflectors, with lower 
wattages of sunbeam Mazda lamps have been used, thus 
keeping the efficiency of the office and shop force during 
this rainy season on a par with that of the sunny days, and 
incidentally, lessening the possibility of accidents, which are 
liable to occur to mechanics who work in poorly lighted 
places. 


RECORD-BREAKING CONSTRUCTION WORK. 


With less than a year having elapsed since ground was 
first broken, the large Canadian Pacific Railway shop plant 
near Calgary, Alberta Province, Canada, is now in full oper- 
ation. Completely modern in character and one of the largest 
railway shops in the country, this plant was finished in just 
351 days after ground had been broken. It was designed and 
built in its entirety by Westinghouse, Church, Kerr & Co., 
consulting and constructing engineers, and the speed with 
which the work was planned and carried to completion estab- 
lishes a record for prompt performance. 


The shops consist in general of main locomotive shop, 
tender and wheel shop, pattern shop and storage, foundry, 
storehouse and office buildings, oil house, coach repair and 
paint shop, planing mill, boiler and compressor house and 
miscellaneous structures. Complete service systems such as 
drainage, sewage, water-supply, etc., were also installed. 
Electric equipment is used throughout wherever possible, the 
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service being supplied by a power company’s substation. This 
substation supplies alternating current at 440 volts. Direct 
current is supplied by two motor generator sets. Provision 
has been made in the boiler house for two incoming 2200 
volt lines of 2,000 and 1,000 kw. capacity to supply break- 
down service. 


LIQUID RHEOSTATS FOR LARGE ALTERNATING CUR- 
RENT MOTORS. 


The use of large alternating-current slip-ring motors for 
driving mine hoists, winding gears, rolling mills, etc., has 
created a demand for a simple, efficient and economical con- 
troller. To meet this demand the Westinghouse liquid rheo- 
stat has been developed. These rheostats provide an infinite 
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number of steps between minimum and maximum limits, thus 
permitting fine speed adjustments and very smooth acceler- 
ation. The rate of acceleration can be definitely fixed and is 
independent of the rate at which the operator manipulates 
the starting lever; it is then impossible to injure the motor 
or the machine it drives by too rapid acceleration. 

The entire apparatus is simple_in construction and re- 
liable in operation. There are but few parts susceptible to 
wear or deterioration, and these can be easily and cheaply 
renewed. 


The principle of operation of these rheostats is clearly 
shown by the accompanying diagram. The rheostat consists 
of two compartments, an upper tank for the electrodes, and 
a lower reservoir. The three phases of the rotor are con- 
nected to electrodes suspended in the upper tank. A small 
motor-driven pump pumps a steady stream of liquid, usually 
a solution of soda, from the reservoir into the electrode tank, 
and back into the reservoir over a weir. Now by raising or 
lowering the weir, the heighth of the liquid in the electrode 
is correspondingly varied. The resistance of the rotor circuit 
decreases as the liquid level rises, and vice versa, and the 
motor speed changes with the rotor resistance. 

The primary circuit of the motor is closed and opened 
by means of electrically operated switches, which are con- 
trolled by a master switch mounted on the rheostat. The op- 
erating lever of the rheostat controls both the master switch 
and the weir. When the lever is in the central, or off, posi- 
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tion, the primary switches are open and the weir at its low- 
est level, so that the secondary resistance is a maximum. 
Moving the lever ‘n one direction closes the proper primary 
switches for starting the motor forward and raises the weir. 
Moving the lever in the opposite direction reverses the motor 
and again raises the weir. 

A valve in the intake pipe of the electrode tank regulates 
the rate at which the liquid is pumped in, so that no matter 
how quickly the operating lever is moved, the liquid can only 
rise at the rate for which the valve is adjusted, thus fixing 
the rate of acceleration. When the lever is returned to the 
off position, the weir drops and the liquid level promptly falls. 

Cooling coils in the reservoir prevent rapid evaporation 
of the liquid. ‘These rheostats are made in capacities from 
400 to 1500 h.p. 


NEW AUTOMATIC MOTOR CONTROLLERS. 


Automatic or remote contro] of motor-driven machines is 
of particular advantage in many cases. The Cutler-Hammer 
Manufacturing Company of Milwaukee has added a number 
of new types to its automatic controller line, one of which 
is shown in the accompanying illustration. With this type 
of series relay controller (which may be installed out of 
reach) push button switches can be used placed where con- 
venient to the operator. The resistance in the motor cir- 





Cutler-Hammer Automatic Controller. 


cuit is automatically cut out and the motor accelerated, the 
starting current being kept at all times below a safe value. 
The magnetic switches close in succession controlled by the 
motor current through relays. These relays act to acceler- 
ate the motor quickly under light load, but when under a 
heavy load the resistance is cut out more slowly. In all 
cases the operator simply closes a small switch and the 
controller does the rest. 

A smaller controller of this class having the new mag- 
netic switches has a knife switch in place of the magnetic 
switch, the closing or opening of which is the only work 
the operator needs to do in starting or stopping the motor. 





NEW OIL STARTING SWITCHES FOR SQUIRREL CAGE 
MOTORS. 

Westinghouse Type T starters, which have recently been 
put on the market, are designed to supply reliable, econom- 
ical, and sparkless switches for starting small squirrel cage 
motors directly from the line. They are for use in all indus- 
tries and are especially applicable to textile and powder 
mills, and other pieces where all possibility of sparking must 
be eliminated. The contacts are immersed in oil and all 
parts except the handle are enclosed and protected from 
dust and dirt. Every part, however, can be readily exposed 
for inspection. The starters are made in capacities up to 
10 h.p. for both reversing and non-reversing service and can 
be arranged for either hand or remote operation. 
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INCORPORATIONS. 


PORTLAND, ORE.—The Clackamas County Gas Company 
has been incorporated for $500,000, by A. L. Beatie, L. P. 
Hewitt and Frank E. Dooly. 

SAN FRANCISCO, CAL.—The Gas & Electric Appliance 
Company has been incorporated for $100,000. S. P. Hamilton 
and W. T. Morris are the principal stockholders. 


ILLUMINATION. 


DINUBA, CAL.—At a meeting of the trustees the gas 
francise for the city was sold to A. A, Weber of the Alta 
Gas Company. 

REEDLEY, CAL.—Bids will be received up to July 22 for 
the sale of a franchise for constructing a gas distributing 
system in this city. ’ 

VENICE, CAL.—The Southern California Electric Com- 
pany has been awarded contract for lighting the entire canal 
district and providing ornamental concrete posts at $17,738. 

BAY CITY, ORE.—A 30-year franchise to operate an elec- 
tric light and power plant was granted at the regular monthly 
meeting of the Bay City Council to the Bay City Land Com- 
pany. 

TAFT, CAL.—The proposed municipal gas system for this 
city, will cost about $11,465, according to the report of City 
Engineer Abbey, which has been. filed with the board of 
trustees. 

SAN FRANCISCO, CAL.—The lighting committee of the 
supervisors has authorized the extension of the electric light- 
ing system along Polk street, from Sutter where it now 
stops, to the civic center, 

NEWPORT, CAL.—Bids will be received up to July 7th 
for a franchise granting the right to construct and maintain 
for a period of 40 years an electric system for transmitting 
of electricity for heating, lighting and power purposes. 

TACOMA, WASH.—Bids will be received at the office of 
the commissioner of light and water up to 2 p. m., June 26, 
for furnishing and delivering f.o.b, Tacoma, all main trans- 
formers, disconnecting switches, oil circuit breakers and static 
arresters necessary for the completion of the substations. 

TACOMA, WASH.—The city council of Tacoma has passed 
a resolution giving the Puget Sound Traction, Light & Power 
Company and the Seattle-Tacoma Power Company thirty days 
in which to discontinue the sale of electrical current for light- 
ing purposes. It is claimed that the companies are selling 
current in violation of their franchises. 

BAKER CITY, ORE.—The commissioners have authorized 
the employment of a competent engineer to prepare plans and 
specifications for the building and equipment of the new 
municipal lighting plant. The ordinance calling for the 
issuance of $25,000, 20-year, 5 per cent bonds for the con- 
struction, has been read for the first time. 

SAN DIEGO, CAL.—Property owners of San Diego will 
be allowed to decide whether street lights shall be of cluster 
or single globe type of lamp. The conference decided that 
type of post used in single globe lamp now being tested in 
front of the city hall should be installed on all future lamps 
as being less cumbersome and more economical. It is adapt- 
able to both cluster and single type of lamp. 

OAKLAND, CAL.—Only one offer, from the Pacific Gas 
& Electric Company, was received by the city council for 
the electric lighting of streets. The bid is $11,000 per month. 
The failure of the Great Western Power Company and the 
Central Light & Power Company to contest after they had 
petitioned that the specifications be changed from a year con- 
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tract to terms of three, ninee and twelve months, in order 
that they might bid, called forth a complaint from the Council. 

LOS ANGELES, CAL.—Los Angeles’ new scale of electric 
light and power rates go into effect July ist. The new rates 
affect the Southern California Edison, the Pacific Light and 
Power and the Los Angeles Lighting Corporation. Already 
having the lowest rates of any of the larger cities, Los An- 
geles will have still lower rates when the new schedule be- 
comes effective. Under the new schedule the electric lighting 
rate July 1st will be reduced from 6.5 cents to 6 cents a kilo- 
watt hour and the power rate from 6 cents to 5 cents a kilo- 
watt hour for the first 100 kilowatt hours consumed in one 
month. The reduction in rates affect about 75,000 consum- 
ers and will mean an aggregate reduction in rates of approx- 
imately $250,000 a year on the present basis of consumption. 


TRANSMISSION. 


PORTERVILLE, CAL.—Plans have been practically com- 
pleted by the officials of the Mt. Whitney Power Company for 
a large addition to the equipment of their substation in 
Fourth street at Putman avenue. 

PHOENIX, ARIZ.—All bids for construction of the new 
Crosscut power house were rejected. Some misunderstanding 
had arisen regarding certain additional concrete work that 
may become necessary. New specifications are now being 
prepared. 

ABERDEEN, WASH.—A petition signed by the business 
men of the city has been presented to the city council of 
Aberdeen, Washington, asking for investigation as to the feas- 
ibility of a municipal lighting and power plant at the head 
waters of the Wynooche River. The proposed plant is esti- 
mated to cost about $900,000. 

RICHMOND, CAL.—The Great Western Power Company 
has announced that it will begin immediately to extend its 
lines into Richmond, Rust, San Pablo, Pinole and Dodeo in 
accordance with terms of the franchise recently granted the 
corporation by the county supervisors. The company pro- 
poses to build 159.39 miles of new lines, costing $200,000, in 
Contra Costa county. 

FRESNO, CAL.—The announcement is made that the four 
dams of the Big Creek power plant of the Pacific Light & 
Power Company are now completed. The work on power 
house No. 1 has reached the fourth floor and the foundation 
has been laid for power house No.2. The first tower from the 
Big Creek plant will go out over the No. 1 line about July 1. 
according to the latest estimates, although the plant will not 
be completed so that the two power houses can be operated 
to capacity until about the first of the year. 

MONTPELIER, IDAHO.—The Utah Power & Light Com- 
pany has completed negotiations and made the initial pay- 
ment for the Bear Lake Power Company of Montpelier, Idaho. 
The latter will perfect its title before the property passes. 
The consideration was in excess of $100,000. The property 
consists of two plants, one at Georgetown and another at 
Paris. The company furnishes light and power for Mont- 
pelier, Bloomington, Georgetown, Bennington, Ovid and St. 
Charles, Idaho. 

VISALIA, CAL.—The Mt. Whitney Light & Power Com- 
pany is at work preparing plans for the Tuolumne Light & 
Power Company project. It is announced that work prob- 
ably will begin this summer. The Tuolumne Light & Power 
project, subsidiary to the Mt. Whitney Power & Electric Com- 
pany, will generate power from the north, middle and south 
forks of the Tuolumne River in Tuolumne county. Akerson, 
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East and Stone meadows, adjoining, will be used as reser- 
voirs. In two instances the intake ditches run into the Yo- 
semite National Forest Reserve. The main ditch from the 
reservoirs leads 14 miles to a point below Groveland, where 
a drop of 1400 feet is used to generate power. The project 
will cost close to $2,000,000. 

SEATTLE, WASH.—Federal Judge Edward E. Cushman 
of Washington in a recent decision canceled patents to six 
mineral claims held by the Whatcom County Railway & Light 
Company, a Stone & Webster corporation on the Nooksack 
River in Whatcom County. The decision restores to the gov- 
ernment a continuous descent of water approximating 300 
ft., including power sites. The decision also deprived the 
claimants of a completed water power plant on the same 
river where the river drops 173 ft. 





TRANSPORTATION. 


TULARE, CAL.—The last gap, a half-mile stretch, in the 
right of way from Tulare to Woodville, has been secured by 
the Big:.Four Electric Railway, and grading work on this 
stretch will be concluded at once. 

WASHINGTON, D. C.—Street car lines are not subject to 
regulations of the Interstate Commerce Commission, The 
Supreme Court has so decided in annulling the Commission’s 
order for a 5-cent reduction of the fare from Omaha, Neb., 
to Council Bluffs, Iowa. Judges Sanborn, Hook and Adams 
of the United States Circuit Court held that the Commission 
did not possess the power to regulate street railways cross- 
ing State lines, while the Commerce Court held that it did. 

RICHMOND, CAL.—The Southern Pacific Company is 
about to extend its electric service into Contra Costa county. 
and has completed the survey and purchased the right of 
way for a line extending from one of the Berkeley branches 
through the foothills into San Ramon Valley, where it will con- 
nect with the steam line running from Avon through Walnut 
Creek to Livermore. The projected line parallels the Oak- 
land, Antioch & Eastern through the hills into Redwood Can- 
yon to a point a little east of Lafayette, where it swerves 
to the south and joins the San Ramon branch at Alamo. Work 
on the line is to be commenced without delay, according to 
agents of the company. 


TELEPHONE AND TELEGRAPH. 


VANCOUVER, WASH.—The petition for a _ franchise 
from the Southwestern Washington Telephone Company, has 
been granted, 

ALTURAS, CAL.—Bids will be received up to July 21, 
for the sale of the franchise for a telephone and telegraph 
system in Modoc county. 

WHITTIER, CAL.—It is rumored that the Whittier Home 
Telephone Company will extend its lines in the Happy Val- 
ley district, and also into North Whittier Heights. 

SAN FRANCISCO, CAL.—The 6 per cent bonds of the 
Sunset company, maturing July 1, will be paid at the Wells 
Fargo Nevada National Bank. Against the outstanding issue 
of $750,000 there was deposited in the sinking fund on Feb- 
ruary 1, 1912, $661,906. A formal offer is made to exchange 
these bonds, par for par, for Pacific Telephone 5s. 

CLOVERDALE, CAL.—Commissioner Loveland has ren- 
dered a compromise decision on the application of the Clover- 
dale Light and Power Company for leave to sell its plant 
to the California Telephone and Light Company. The appli- 
cation was granted on condition that the company should 
within five years expend $25,000 in new construction, The 
application for permission to issue $75,000 in common stock 
was withdrawn and authority was granted to issue bonds 
in the sum of $75,000 and $50,000 of preferred stock. The 
California Telephone and Light Company is to pay the Clover- 
dale Company $75,000 cash for the plant. 
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SAN FRANCISCO, CAL.—The Pacific States Telephone 
& Telegraph Company has brought suit in the U. S. District 
Court against Mayor Rolph and the Supervisors to prevent 
the enforcement of the two telephone rates ordinances that 
go into effect July 1. Judge Morrow has set the hearing for 
June 23. The telephone company will ask that a temporary 
injunction be followed by a permanent restraining order. The 
claim is made that the rates provided in these ordinances are 
“confiscatory” and conflict with the terms of the Federal con- 
stitution, which guarantees no person shall be deprived 
of property without due process of law. The telephone com- 
pany states the valuation of its plant May 1, 1912, was $18,- 
406,430, and it states that the estimated operating expenses 
for the fiscal year ending June 30, 1914, will be $2,761,630. 
It speaks about this expense as well as the charge for con- 
stant depreciation, and insists that the telephone rates 
should be fixed so that the corporation may be assured a 
gross income of $4,959,240. 


WATERWORKS. 


EL CENTRO, CAL.—Citizens of this city have voted for 
the issuance of $50,000 in bonds to extend the domestic water 
system to cover the newly built up portions. 


SPOKANE, WASH.—Bids were opened for the installa- 
tion of trunk water mains in Hillyard and the contract was 
awarded to the James Kennedy Construction Company for 
$30,973.03. 

TWIN BRIDGES, WASH.—Bonds in the sum of $17,000 
have been voted, the proceeds to be used for the constructicn 
of a water system which includes 150 ft. of stand pipe, mains 
and deep well. 


PETALUMA, CAL.—The proposition to issue municipal 
bonds in the sum of $375,000 for the purchase and improve- 
ment of the plant of the Petaluma Power & Water Company 
was defeated by the voters. 


BILLINGS, MONT.—The Montana Water Company vs. 
the City of Billings is a suit filed in the federal court. The 
plaintiff seeks an order to restrain the city from selling $575,- 
000 worth of bonds for the purpose of constructing a water 
system for Billings. 


OLYMPIA, WASH.—A special election will be held July 
21st to submit to the voters the question: “Should the City 
of Olympia acquire and operate waterworks for the purpose 
of supplying the city and inhabitants with an ample supply 
of water, including water power derived therefrom.” 


BAKERSFIELD, CAL.—An application has been made to 
the Board of Supervisors by W. N. Bundock for a franchise 
to construct and operate a distributing system comprising a 
water plant and system in the town of Wasco, for a period 
of 50 years. Sealed bids will be received for the sale of the 
franchise up to July 9, 1913. 


NEVADA CITY, CAL.—The Birchville Mining Company 
has been granted permission to file a notice of location appro- 
priating 250 miners’ inches of water of Lake McMurray and 
Weaver Lake, belonging to the Northern Water & Power Com- 
pany. The Birchville Company contemplates the erection of 
a power plant on Weaver Creek. 

SAN FRANCISCO, CAL.—Patrick Calhoun, president of 
the Solano Irrigated Farms, Inc., has engaged Professor Hyde 
of the University of California to take charge of and erect 
at once a complete filtration and sterilization plant for fur- 
nishing water to the new city of Solano, the city of Suisun 
and the surrounding country. The water will be taken either 
from the reservoir or irrigation canal on the Solano Irrigated 
Farms and will not only be filtered but will also be sterilized. 
A plant with a capacity of 20,000 gallons per minute will be 
erected at once with arrangements for larger facilities as 
required. 
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New Books just from the Press 
For the Electrician and Engineer 


STATIONARY ENGINEERING (complete in three volumes), 
Third Edition 
Volume I. Steam Boilers and Attachments, 393 pages and 
126 full-page illustrations, with complete index 


Volume If. Steam Engines, Heating and Electricity. 360 
pages and 124 full-page illustrations, with complete index. 


Volume II. Elevators, Mechanical Refrigeration, and Steam 
Turbines. 308 pages and 74 illustrations, with complete 
index 


The complete set of three volumes 
Terms: $2.00 with order and $2.00 per month, OR $6.00 
CASH. 


ONE THOUSAND QUESTIONS WITH ANSWERS for Engineers, 
Applicants for License and Electricians. By Joseph G. 
Branch, former member of the Board of Examining Engi- 
neers of the City of St. Louis. 


Contains questions asked by examining boards for engineer’s 
license and electrician’s card. 174 pages and numerous 
tables. Price 


CONVERSATIONS ON ELECTRICITY 
A complete manual, covering the principles of both direct and 
alternating currents. 254 pages and 70 illustrations.... 


PRACTICAL MATHEMATICS FOR THE ENGINEER AND ELEC- 
TRICIAN. By Elmer E. Burns and Joseph G. Branch. 


The only book on mathematics written expressly for the oper- 
ating engineer and electrician. To fully understand alter- 
nating currents this book is indispensable. 143 pages, 
fully illustrated and numerous tables 


ELECTRIC WIRING. This book is not a mere compilation of 
tables, but a real, practioal book, fully explaining the prin- 
ciples of electric wiring and installation, containing 304 
pages, including 102 illustrations and 21 tables, with a 
complete digest of the Underwriters’ Code and a complete 


PRACTICAL KINKS, RECIPES AND TABLES. 
It is a practical book for the operating man, containing 150 
pages, fully illustrated, with 200 useful kinks and 40 
tables, with a most complete index. 143 pages 


THE ELECTRIC MOTOR AND ITS PRACTICAL OPERATION. 
By Elmer E. Burns, 


A complete practical book, explaining the principles and oper- 
ation of all kinds of motors. Simple, clear and up to 
date. 191 pages, 78 illustration and numerous tables.... 


ALTERNATING CURRENTS SIMPLIFIED. By Elmer E. Burns. 
All about alternating currents. 200 pages and 100 illustra- 


QUESTIONS AND ——- ON PUMPS AND PUMPING 
MACHINERY. By W. H. Wakeman. 


A complete catechism covering the principles of operation of 
every kind of pump manufactured. Six hundred questions 
with complete answers. 200 pages, 110 illustrations.... 


THE SLIDE RULE AND LOGARITHMS SIMPLY EXPLAINED. 
By J. C. Peebles. 
A =e and practical explanation of a most useful device. 
ice 
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